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Description 

FIELD OF THE INVENTION 

5 [0001] The invention relates to the field of ATP-Binding Cassette (ABC) transporter molecules and to molecules 
selectively modulating the activity of said ABC transporters. 

BACKGROUND OF THE INVENTION 

10 [0002] The ATP-binding cassette (ABC)-transporters constitute one of the largest and most highly conserved protein 
super families, which are found in large numbers in all organisms (Holland and Blight, 1999). These transmembrane 
proteins transport a wide range of compounds through biological membranes. The ABC transport proteins can import 
essential nutrients into cells, such as ions, sugars, amino acids etc... ABC-transporters can further protect cells by 
exporting a wide range of toxic compounds, signal the presence of infectious agents, and regulate development in 

is microorganisms and mammals (Higgins, 1 992). ABC-transporters participate in the regulation of several tissues such 
as the liver, lungs, retina and the immune system (Holland and Blight, 1999; Higgins, 1992) . Consequently, mutations 
affecting ABC-transporters are associated with a variety of human inherited diseases, including the cystic fibrosis 
transmembrane conductance regulator (CFTR) linked to cystic fibrosis (Sheppard and Welsh, 1999), and the ABOA1 
transporter linked to Tangier Disease (Rust era/., 1999; Bodzioch eta/., 1999; Brooks-Wilson era/., 1999). Disease 

20 treatment is also dependent upon the function of ABC-transporters. For example in cancer treatment, expression of 
the P-glycoprotein or MDR1 (multidrug resistance gene product) in cancer ceils, confers multidrug resistance against 
chemotherapeutic agents and decreases the efficacy of treatment (Borst et al., 1 986; Hipfner et ai., 1 999). The resist- 
ance of some bacteria to certain classes of antibiotics can be attributed to the activity of transmembrane ABC trans- 
porters (Higgins, 1992). 

25 [0003] ABC-transporters consist of at least two basic subunits : an ATPase domain (also named NBD (domain) or 
(nucleotide binding domain)) which provides the energy required for the transport function, and a domain composed 
of six membrane-spanning helices, which form a channel and confer substrate specificity. Most ABC-transporters func- 
tion as oligomers consisting of two ATPase and two transmembrane domains, which are either encoded separately, 
or tandemly replicated within a single polypeptide (Fig. 1). The transport of compounds across the membrane is ac- 

30 companied by ATP hydrolysis. The ATPase domain becomes activated by binding of the allocrite and provides energy 
for transmembrane transport. It is thus obvious that there is strong cooperativity between the TM and ATPase domains 
of the ABC-transporters and they cannot function independently. 

[0004] ATPase domains, homologous to those of the ABC-transporters have recently been identified in DNA repair 
proteins such as in Rad50, where it was found associated to a DNA binding domain (Hopfner et a/., 2000). ATP hy- 
35 drolysis by the ATPase domain of RadSO provides the energy required for DNA binding and dissociation. In ABC- 
transporters, the two ATPase domains or NBD's do not function separately but rather show cooperative ATP hydrolysis, 
allostericalfy regulated by ligand binding (Higgins, 1992). 

[0005] The crystal structure recently reported for a dimer of the ATPase domains of the Rad50, protein, shows that 
conserved motifs, in the ATPase domains form a dimerization interface. This interface holds both the ATP molecules 
40 and the two NBD monomers in an optimal conformation for the function of the transporter (Hopfner ef a/., 2000). 

Sequence and structure of the ATPase domains of ABC-transporters. 

[0006] At the sequence level, ABC-ATPases are well conserved, displaying 30 % or more identity between different 
45 ABC-transporters. This identity is concentrated in several motifs, which have been used for the recognition of new 
ABC-transporters. The following sequence elements are typical for ABC-transporter NBD domains: the P-loop or Walk- 
er A motif: GAXXGXG KS/TT, where X can be any residue, which is critical for the binding of the beta-phosphate of the 
ATP nucleotide; the Walker B motif (consensus : HyHyHyHyDE where Hy is a hydrophobic residue). Upstream of the 
Walker B motif there is a signature motif, SXG where X is mostly G, which is typical for ATPases in ABC-transporters. 
50 Except for the Walker A motif, the functional significance of the other structural motifs was unclear until the crystal 
structure of several ABC transporters became available. 

[0007] The crystal structure of HisP from Salmonella typhimurium (Hung et al., 1 998), showed that the overall shape 
of the NBD domain is that of an "L", with two arms or lobes (I and II), Lobe I consists primarily of an p/a/p fold formed 
by the packing of helix A between two p-sheets consisting of six hydrogen-bonded (3 strands. Lobe II is generated by 
55 the packing of three helices against a five-stranded mixed p-sheet The two lobes are joined into a single folded domain 
by a central beta-sheet II. The nucleotide binding site formed by the Walker A motif (P loop), is located in Lobe I near 
the interface of both lobes. 

[0008] Several studies have shown that the two NBD domains, NBD1 and NBD2, of ABC-transporters function co- 
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operatively and that inactivation of one catalytic site completely abolishes ATPase activity and transport function (Hol- 
land and Blight, 1999; Higgins, 1992). This can be achieved either by mutations in the Walker A or Walker B site, or 
by vanadate trapping (Holland and Blight, 1 999) of ADP in the catalytic sites. An allosteric regulation of the cooperativity 
between the two NBD domains is probably a mode of Tine" regulation of these transporters. 

5 [0009] The ABC-transporter family represents a class of proteins with widespread distribution in the human organism 
sufficing a variety of functions. Moreover, related ABC-transporters are prominent in other eukaryotes and bacteria. A 
possible way to interfere with the function of these transporters would be to prevent the binding of ATP. Alignment of 
the nucleotide binding domains of different ABC transporters from mammal and bacterial origin already enabled the 
identification and localization of the structural elements in the NBD domains of these transporters. Since these elements 

io and especially the P loop are well conserved, problems arise when searching for means of blocking specific ABC- 
transporters without interfering with the action of other vital members of this protein family. Therefore it is an aim of the 
present invention to identify molecules and compounds which selectively modulate the activity of ABC transporters. 
[0010] It is furthermore an aim of the present invention to provide methods for identifying and inhibiting the dimeric 
interfaces between the two ATPase domains of ABC-transporters. It is another aim of the invention to provide molecules, 

15 compounds and compositions for preventing, treating or alleviating cancer or diseases related to bacterial, fungal and 
protozoal infections. 

SUMMARY OF THE INVENTION 

20 [0011] Three stretches of sequence are crucial for the heterodimeric NBD1 -NBD2 structure of ABC-transporters: the 
residues corresponding to the signature motif, the Walker B motif and the D loop. The present inventors have identified 
the D-loop as the third important sequence which is conserved amongst ABC transporters. The D-loop immediately 
follows the Walker B motif and has been named as such by the inventors because they surprisingly found that the last 
amino acid (Aspartic acid, D) at the end of the conserved loop is very conserved among known ABC-transporter mol- 

25 ecules. From several studies supported by extensive molecular modelling of the nucleotide binding domains of HisP, 
Rad50 and ABC-A1 , the present inventors found that this D-loop is also structurally conserved amongst ABC-trans- 
porters and forms a central protein-protein dimerization interface (Figure 2). Contacts between the central residues of 
the D loop may contribute to the optimal dimer interface configuration. A central residue in the D loop could also be 
involved in the nucleophile attack on the ATP y phosphate, through hydrogen bonding of an attacking water molecule. 

30 [001 2] As described above, the signature motif and Walker A motif, which are part of the dimer interface, belong to 
the best-conserved elements of the ATPase of ABC-transporters. Until now, the sequence and structure conservation 
of the D loop had not been described yet for the ABC-transporters. Using the sequence multiple alignment programs, 
the present inventors identified and analyzed the sequence conservation of these motifs in the ABC-transporters family. 
Consensus sequences for the D loop in different families of human ABC transporters and in bacterial, protozoal, fungal, 

35 and yeast ABC transporters are listed in Tables 1 and 2. 

The D-loop as target for inhibition of dimerization of ABC-transporters 

[0013] Assembly of different proteins or of different domains within the same protein is a widespread mechanism 
40 used for growth and cellular control (Zutshi etal., 1 998). Many enzymes, viral proteins, and receptor-ligand interactions 
are comprised of oligomeric protein complexes (Jones and Thornton, 1996). Assembly of entire proteins or of protein 
domains are essential elements in allosteric control (Frieden, 1 971 ), signal transduction, viral assembly and replication 
(Gibson, 1996). The ubiquitous nature of protein-protein interactions in essential cellular processes provides the pos- 
sibility of developing novel control mechanisms based on inhibition of active protein assemblies. In the past five years, 
45 protein-protein interactions in viral enzymes and receptors were inhibited by peptides and small molecules, which led 
to the development of new antiviral drugs (Brickner and Chmielewski, 1998). 

[0014] In the structure of the NBD1-NDB2 heterodimer, only the D-loop provides both efficiency and selectivity for 
inhibition or enhancement of dimerization of selected transporters. The D-loop residues ensures protein-protein inter- 
actions which are specific for sub-families of transporters, whereas dimerization via the signature and Walker A motif 
50 involves ATP binding and hydrolysis, a mechanism common to all transporters in the entire ABC family. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] The present invention relates to a method for selectively modulating the activity of ABC transporters. One of 
55 the possible ways to modulate the activity of ABC transporters is by influencing the dimerization of the nucleotide 
binding domains. 

[001 6] Therefore, according to a first embodiment the present invention relates to a method for selectively modulating 
the activity of ABC transporters by influencing the dimerization of the nucleotide binding domains comprising the use of: 
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a) a polypeptide consisting of 6 to 50 amino acids comprising the D loop sequence of an ABC transporter, 

b) a polypeptide consisting of the D loop sequence of an ABC transporter, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the polypeptides of a) or b). 

5 

[0017] A list of known human ABC transporter molecules organized by family is provided in Table 1. In Table 2 
bacterial, fungal and protozoal ABC transporters are listed. The amino acid sequences of some known examples of 
ABC transporters are listed in Figure 3. 

[0018] The human ABC transporters have been organized in subfamilies, trivially named from ABC A to ABCF trans- 
10 porters and recently reviewed by Klein et al. (1 999). Some of these transporters are generally known by their common 
names, as additionally noted in Table 1 and Figure 3. For instance, the multidrug resistance proteins or P-glycoproteins, 
now belonging to the ABCB transporters, have been long known as MDR proteins or belonging to the MDR/TAP sub- 
family. 

[0019] In Table 1 and 2, the amino acid sequences of the D loop (in NBD1 and NBD2) are given for each member 
15 of the ABC transporter family listed. The D loop sequences are represented in SEQ ID NOs 1 to 43. In cases where 
only one nucleotide binding domain is present in the protein, for instance when the ABC transporter consists of at least 
two monomers or subunits, only one D loop sequence is noted in the table(s). 

[0020] The expression "ABC transporters)", "ABC transporter protein(s)" and "ABC transporter molecule(s)" as used 
herein are interchangeable. 

20 [0021] As used herein the terms "peptides" and "polypeptides" are interchangeable. 

[0022] The term "modulating" relates to increasing, decreasing, inhibiting, abolishing or blocking the activity of se- 
lected transporters or groups of transporters within the ABC transporterfamily. For instance inhibiting the activity results 
at least in preventing the NBD1-NBD2 hetero-dimerization in such a way that the overall function of the ABC transporter 
in transporting molecules from one side to the other side of the cellular membrane is atfected. 

25 [0023] The expression "selectively modulating the activity" means that only the activity of one specific or at most a 
few very closely related ABC transporter molecules will be modulated in such a way that it influences the normal activity 
of said molecule. The "selectivity" resides in the amino acid sequence of the D loop of the nucleotide binding domain 
(s) of each particular ABC transporter molecule. 

[0024] With the expression "D loop" is meant a sequence of 6 to 8 amino acids (ending with an aspartic acid (D)) 
30 which immediately follows the highly conserved Walker B motif in the primary structure of the ABC transporters. In 
each NBD domain of an ABC transporter, a D loop is present at the dimerization interface between the nucleotide 
binding domains. Interactions between the two D loops or between residues from one D loop and the ATP molecule 
bound by the second NBD play a key role in the dimerization of NBD's, and as such in the activity of the ABC transporter. 
[0025] Therefore, in a more preferred embodiment the invention relates to a method for selectively modulating the 
35 activity of ABC transporters by influencing the dimerization of the nucleotide binding domains comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 1 to 43, 

b) a polypeptide consisting of the amino acid sequence as represented in any of SEQ ID NOs 1 to 43 or a functional 
40 homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the polypeptides of a) or b). 

[0026] The expression "influencing the dimerization" can be used for inhibiting or blocking the formation of dimeric 

*5 interfaces between the two ATPase domains of an ABC-transporter molecule. 

[0027] The expression "functional homologue" relates to the corresponding sequences identifiable in other related 
ABC transporter molecules or relates to the homologous ABC transporter molecule from other organisms. As can be 
seen from Tables 1 and 2, some of the human ABC transporters have a bacterial or protozoal homologue with an 
identical D loop sequence. For instance, the D loop sequence of the human ABC transporter B7, belonging to the group 

50 of multidrug resistance proteins, is identical to the Pfmdr2 protein of Plasmodium falciparum, also known as a multidrug 
resistance protein. Therefore, it should also be understood that the person skilled in the art from the information herewith 
provided will know which D-loop sequence and molecules derived therefrom can be used for modulation of specific 
ABC transporters. 

[0028] The expression "peptide mimetic" relates to a molecule that mimics the biological activity of a peptide but is 
55 no loner peptidic in chemical structure (Moore, 1 996) The term mimetic is sometimes used to describe molecules that 
are no longer completely peptidic in nature, such as pseudopeptides and peptoids, but a strict definition is a molecule 
that no longer contains any peptide bonds and has a molecular weight of less than 700 daltons. The production and 
use of peptide mimettcs is known to the one skilled in the art (see for instance Zutshi et al. (1997). 
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[0029] The teim "antisense peptide" is reviewed by Blalock (1990) and by Roubos (1990). In this respect, the mo- 
lecular recognition theory (Blalock, 1 990) states that not only the complementary nucleic acid sequences interact but 
that, in addition, interacting sites in proteins are composed of complementary amino acid sequences (sense-receptor 
ligand or sense-antisense peptides). Thus, two peptides derived from complementary nucleic acid sequences in the 
5 same reading frame will show a total interchange of their hydrophobic and hydrophilic amino acids when the amino 
terminus of one is aligned with the carboxy terminus of the other. This inverted hydropathic pattern might allow two 
such peptides to assume complementary conformations responsible for specific interaction. 

[0030] The present inventors found that the D loop is highly conserved in amino acid sequence as well as in structure 
among ail members of ABC transporter family. Nevertheless, said D loop still displays sufficient variability between 

10 subfamilies and even between members of a single subfamily to serve as a target for selective interaction with inhibitory 
peptides or peptide mimetics. In some ABC transporter subfamilies (e.g. ABCB transporters) the sequence of the D 
loop seems to be conserved in all members of this subfamily for NBD2. In other families, a consensus sequence can 
be deducted for the D loops (in NBD1 and/or NBD2), as represented in Table 1 . Therefore, in some applications it is 
possible to modulate or block the activity of all members of a specific ABC transporter subfamily using only one polypep- 

15 tide prototype. Otherwise, in other ABC transporter subfamilies, the activity of specific members can be modulated 
because sufficient variability in the amino acid sequences of the respective D loops exists. Additionally, in the latter 
case is it also possible to modulate the activity of all members of said specific ABC transporter subfamily, provided that 
the consensus D-loop sequence (Tables 1 and 2) is used as a prototype polypeptide. 

[0031] The term "prototype polypeptide" should be interpreted as the consensus sequence for the D-ioop (e.g. for 
20 the ABCG transporter family, the consensus sequence represented in SEQ ID NO 36) on which all possible variants 
are patterned (e.g. the amino acid sequences represented in SEQ ID NOs 34 and 35). 

[0032] "Very closely related - ABC transporter molecules for instance are molecules belonging to the same subfamily. 
[0033] Furthermore, it is known that different isoforms exist for particular ABC transporter molecules. The invention 
thus also relates to possible variants of the D loop between isoforms of the same ABC transporter molecule. 

25 [0034] It should be understood that the possible function and importance of the D loop has not been recognized until 
the present invention. Also, not alt the sequences of ABC transporters are known so that also the consensus sequences 
for the NBD domain(s) of thetransporter(s) may change. Nevertheless it should be recognized that the present invention 
relates to a general concept and applications of the D loop, which was recognized for the first time by the present 
inventors. It should therefore, be understood that the invention also relates to all applications and research tools wherein 

30 the existence, and the duality between "conserved" and at the same time "variability within the sequence" of the D- 
loop is used in any possible way already known in the art. 

[0035] Furthermore, it should be understood that according to the present invention, molecules comprising the D 
loop sequences itself can be used or the D loop sequences can be used as a target for modulation or blocking. 
[0036] In a preferred embodiment, the invention thus relates to a method for selectively decreasing (or increasing) 
35 the activity of an ABC transporter. 

[0037] One way of modulating the activity of an ABC transporter is by blocking (or inhibiting) one of the D loops in 
the dimerization event for instance by a molecule comprising the corresponding amino acid sequence of the second 
D loop. 

[0038] In several diseases associated with the functionality of ABC transporters, inhibition or blocking of the activity 
of ABC transporters can be beneficial for therapy. Some examples of such ABC transporters are given in bold in Table 1 . 
[0039] According to the invention, the activity of specific members of the ABC transporter family or groups (e;g. 
subfamilies) of ABC transporters can be modulated using specific prototype polypeptides as a target. 
[0040] Therefore according to a preferred embodiment, the invention relates to a method for selectively modulating, 
preferably inhibiting or blocking, the activity of an ABC transporter, wherein said ABC transporter belongs to the group 
45 of multidrug transporter/P-glycoproteins comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NO 1 to 3, more preferably SEQ 
ID NO 1 and SEQ ID NO 2, 

so b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NO 1 to 3, or a functional 

homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the polypeptide of a) or b). 

55 [0041 ] Furthermore, the invention also relates to a method for selectively modulating, preferably inhibiting or blocking, 
the activity of an ABC transporter wherein said ABC transporter belongs to the group of the multidrug resistance as- 
sociated proteins comprising the use of: 
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a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 4 to 15, more preferably 
SEQ ID NOs 4, 5, 7, 8, 9, 10, 11,12, 13, 14 or 15, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 4 to 1 5, more preferably 
5 SEQ ID NOs 4, 5, 7, 8, 9, 10, 11 , 12, 13, 14 or 15, or a functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the polypeptide of a) or b). 

[0042] The ABC transporter molecules belonging to the group of the multidrug transporter/P-glycoproteins and/or 
io multidrug resistance associated proteins are very important in diseases such as cancer. 

[0043] The multidrug resistance protein or P-glycoprotein (MDR1 or Pgp1 ) was the first human ABC protein cloned 
and is still one of the most intensively studied proteins of the family of the ABCB transporters. This special attention 
was attracted by the fact that multidrug resistance of cancer cells was found to be caused by this protein. 
[0044] Other important candidate ABC transporters belonging to this group are the TAP1 and TAP2 transporters 
is which are associated with antigen processing which activity needs to be suppressed upon transplantation of organs. 
For the moment, blocking of the activity of said transporters needs the administration of high doses of drugs such as 
cyclosporine. Reduction in the use of this cydosporine and avoiding the rejection of the transplant by inhibition of the 
TAP transporter would increase the success of the transplant. 

[0045] Additionally, also the human multidrug resistance associated protein (belonging to the MRP/CFTR or ABCC 
20 transporters) confers multidrug resistant phenotype to tumor cells. The majority of non-P-glycoprotein mediated multi- 
drug resistance is due to the over-expression of hMRP1 . HMRP1 transports both hydrophobic anticancer agents and 
anionic (e.g. glutathione) drug conjugates. Its physiological functioning may provide a wide range of cellular xenobiotic 
resistance. Therefore ABC transporters belonging to this family are especially envisaged in several applications of the 
present invention. 

25 [0046] Alternatively, the modulation of the activity of an ABC transporter can also result in an improvement of the 
binding or dimerization of the nucleotide binding domains. Said improvement can be the result of an increase in length 
of the binding-time period or can be the result of an increase in frequency of dimerization events per time period 
between the nucleotide binding domains. A positive effect on the dimerization can for instance be achieved by the 
activity of small peptides or peptide mimetics which directly or indirectly interact with the D loop in a structural (confor- 

30 mational) sense or in an interaction between or with the amino acids constituting the D-loop motif. 

[0047] One example of an ABC transporter which is envisaged to benefit from enhancement of activity orof increasing 
the dimerization event is for instance the CFTR transporter (cystic fibrosis transmembrane conductance regulator. The 
CFTR transporter is involved with the transport of chloride ions through the membrane. Increasing the activity of said 
transporter would be beneficial for the treatment of cystic fibrosis patients in which said transporter is defective. 

35 [0048] Aso the activity of other ABC transporters can be modulated in a way that increasing the activity is beneficial 
for therapy. Some examples of such ABC transporters are underlined in Table 1 . 

[0049] According to a further preferred embodiment the invention relates to a method for selectively modulating, 
preferably enhancing, the activity of an ABC transporter wherein said ABC transporter is the cystic fibrosis transmem- 
brane conductance regulator (CFTR) comprising the use of: 

40 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 11 or 12, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 11 or 12, or afunctional 
homologue thereof, 

45 c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

(claims 24-28) Therefore the present invention also relates to the use of a (poly)peptide, antisense peptide or peptide 
mimetic as defined above or a compound obtainable by one of the compound screening methods described further for 
so treatment of cancer, optionally in combination with chemotherapy. Said (poty)peptides, antisense peptide, peptide mi- 
metic orcompound can also be used for treating resistance to drugs in mammals. Said (poty)peptide, antisense peptide, 
peptide mimetic or compound can also be used for the preparation of a medicine for treating cancer or for preventing, 
treating or alleviating diseases associated with drug resistance in a mammal. 

[0050] ABC transporters are not only important in humans or higher eukaryotes but also bacterial, fungal and pre- 
ss tozoal ABC transporters are known wherein a D loop can be recognized as an important structural feature for dimeri- 
zation and/or functionality and/or activity of said transporter. 

[0051] Therefore according to yet another preferred embodiment, the invention relates to a method for selectively 
modulating the activity of an ABC transporter wherein said ABC transporter is a bacterial transporter comprising the 
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use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 27, 37 to 39, 
5 b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 27, 37 to 39, or a 

functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

io [0052] According to yet another preferred embodiment, the invention relates to a method for selectively modulating 
the activity of an ABC transporter wherein said ABC transporter is a fungal ABC transporter, comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 40 to 42, 
15 b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 40 to 42, or a functional 

homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

20 [0053] According to yet another preferred embodiment, the invention relates to a method for selectively modulating 
the activity of an ABC transporter wherein said ABC transporter is a protozoal ABC transporter, comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NO 2, 8 or 43, 
25 b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 2, 8 or 43, or a functional 

homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

30 [0054] Preferably, said bacterial, fungal or protozoal ABC transporter(s) is involved in bacterial, fungal or protozoal 
infection of a mammal. 

[0055] According to a further preferred embodiment, said bacterial, fungal or protozoal ABC transporter is involved 
in the induction of resistance to antibiotics or other drugs in mammals. 

[0056] The activity of bacterial, fungat or protozoal ABC transporters can be explained in a way that they transport 
35 antibiotics (or certain classes of antibiotics, or other drugs) which are administered to a human or other mammal in 
need thereof, to the outside of the bacterial or fungal or protozoal cell wall so that said antibiotics can not exert there 
anti-bacterial or anti-fungal or anti-protozoal action. Therefore, the (polypeptides or antisense peptides, or peptide 
mimetics or compounds that specifically block the ABC transporters in bacteria, fungi and protozoa could potentially 
be used for the treatment of infections caused by these pathogens. For instance blocking the D loops in the ABC 
40 transporters of said pathogens might result in a specific treatment method for bacterial, fungal or protozoal infections. 
The resulting inhibition of ABC transporter function in these pathogens will cause the death of said pathogen and will 
be beneficial to the patients. As such these (poly)peptides antisense peptides, peptide mimetics or compounds can 
be considered as an alternative for antibiotics, antif ungicide or anti-protozoal treatment for instance in cases in which 
a number of organisms have developed already a drug resistance. 
45 [0057] Also co-administration of (poly)peptides or antisense peptides, or peptide mimetic which inhibit or block the 
activity of bacterial ABC transporters which are involved in such processes or compounds obtainable by one of the 
compound screening methods described further together with the antibiotic (or drug) would be beneficial to the anti- 
bacterial action of said antibiotic (or drug). 

[0058] Therefore, according to another embodiment the invention also relates to the use of a molecule selected from : 

50 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 2, 8, 29 and 37 to 43, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 2, 8, 29 and 37 to 43, 
or a functional homologue thereof, 

55 c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b), 

as a anti-bacterial or ant-fungal or anti-protozoal agent. 
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[0059] It should be noted that SEQ ID NOs 2, 8, and 29 have a homologue In human ABC transporters. However 
the person skilled in the art perfectly knows which molecules or sequences represented by their SEQ ID NOs to choose 
when the activity of only bacterial and/or fungal and/or protozoal ABC transporters needs to be modulated. For instance 
in case an anti-bacterial agent is used, molecules based on SEQ ID NO 43 will be used and not for instance based on 
5 SEQ ID NO 2 or 8. 

[0060] The recognition of the D-loop as a tool for selectively modulating the activity of ABC transporters can be 
further exploited in therapy for instance for treatment or for preparation of medicaments. 

[0061] Therefore the invention also relates to a method for preventing, treating or alleviating diseases associated 
with the functionality of a human ABC-transporter comprising the use of: 

w 

a) a polypeptide consisting of 5 to 50 amino adds comprising the amino acid sequence represented in any of SEQ 
ID NOs 1 to 36, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 1 to 36, or a functional 
homologue thereof, 

'5 c) a peptide mimetic of any of the polypeptides of a) or b), or, 
d) an antisense peptide of the peptide of a) or b). 

[0062] Alternatively the invention also relates to a method for the preparation of a medicament for the prevention, 
treatment or al leviation of diseases associated with the functionality of a human ABC-transporter comprising the use of: 

20 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of SEQ 
ID NOs 1 to 36, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 1 to 36, or a functional 
homologue thereof, 

25 c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0063] The invention furthermore relates to a method for preventing, treating or alleviating diseases related with 
bacterial infections comprising the use of: 

30 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, or a 
functional homologue thereof, 

35 c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0064] Alternatively the invention also relates to a method for the preparation of a medicament for the prevention, 
treatment or alleviation of diseases associated with bacterial infections comprising the use of: 

40 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14,16,18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, or a 
functional homologue thereof, 

45 c) a peptide mimetic of any of the polypeptides of a) or b), or, 
d) an antisense peptide of the peptide of a) or b). 

[0065] The invention furthermore relates to a method for preventing, treating or alleviating diseases related with 
fungal infections comprising the use of: 

50 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 40 to 42, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 40 to 42, or a functional 
homologue thereof, 

55 c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0066] Alternatively the invention also relates to a method for the preparation of a medicament for the prevention, 
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treatment or alleviation of diseases associated with fungal infections comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 40 to 42, 

b) a polypeptide consisting of the amino acid sequence represented in any of S EQ ID NOs 40 to 42, or a functional 
homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0067] The invention furthermore relates to a method for preventing, treating or alleviating diseases related with 
protozoal infections comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 2, 8, or 43, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 2, 8 or 43, or a functional 
homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0068] Alternatively the invention also relates to a method for the preparation of a medicament for the prevention, 
treatment or alleviation of diseases associated with protozoal infections comprising the use of: 

a) a polypeptide consisting of 6 to 50 amino acids, preferably 8, 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45 or 50 
amino acids, comprising the amino acid sequence represented in any of SEQ ID NOs 2, 8, or 43, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ I D NOs 2, 8 or 43 , or a functional 
homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

[0069] The present invention also relates to the use of any of the molecules as defined above or a compound ob- 
tainable by any of the compound screening methods described further for preventing, treating or alleviating diseases 
associated with bacterial, fungal or protozoal infections or for the preparation of a medicament for preventing, treating 
or alleviating diseases associated with bacterial, fungal or protozoal infections. Furthermore, these molecules or com- 
pounds may be used for treating resistance to antibiotics in a mammal or for preparing a medicament for treating 
resistance to antibiotics or other drugs in a mammal. 

[0070] According to another embodiment, the present invention provides methods of identifying compounds which 
selectively modulate, inhibit, activate or interfere with the properties of ABC transporters. Compounds may carry ag- 
onistic or antagonistic properties. The compounds to be screened may be of extracellular, intracellular, biologic or 
chemical origin. 

[0071] Such a screening method may comprise the following steps (a) contacting a compound to be tested with at 
least one of the polypeptide as defined above under any of a) to d) or with a polypeptide corresponding to the D loop 
or a nucleotide binding domain of an ABC transporter, (b) detecting a diminution or inhibition of the activity of said ABC 
transporter, and, (c) identifying said compound. 

[0072] Alternatively, in step (b) of the above mentioned method, the effectiveness of said compound can also be 
investigated by measurement of the ATPase activity in case the compound is contacted with a functional ATPase 
domain (nucleotide binding domain). Methods to measure ATPase activity are known in the art but are also described 
further in the examples section. 

[0073] The polypeptides according to the invention employed in such a method may be for example in solution or 
coated on suspended beads. Alternatively, these can be affixed to a solid support, borne on a cell or phage surface or 
located intracellular^. 

[0074] When polypeptide fragments are coated on solid supports, they can be tested for their binding affinity for large 
numbers of compounds. These can be used in different kinds of high throughput screenings in order to identify com- 
pounds having suitable binding affinity to the polypeptides according to the invention. Platform technologies or tech- 
nologies based on SPR (surface plasmon resonance) can be applied. 

[0075] The invention also relates to methods for identifying compounds which selectively bind to or selectively mod- 
ulate the properties of ABC transporters, which method comprises: 

a) providing a yeast two-hybrid system wherein the nucleotide binding domains NBD1 and NBD2 of an ABC trans- 
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porter are expressed, or, 

b) providing a mammalian expression system wherein the nucleotide binding domains NBD1 and NBD2 of an ABC 
transporter are expressed, or, 

c) providing a bacterial expression system wherein the nucleotide binding domains NBD1 and NBD2 of an ABC 
5 transporter are expressed (and/) or secreted, and, 

d) interacting said compound with the complex formed by the expressed polypeptides as defined in any of a) to c), 

e) inferring from the interaction between said compound and one of the nucleotide binding domains a modulation 
of the properties of said ABC transporter, and, 

f) identifying said compound. 

10 

[0076] Compounds found using this approach and modulating the activity of a selected ABC transporter may addi- 
tionally be tested on their efficiency to modulate other ABC transporter in order to avoid undesired cross-activity of 
said compounds on non selected ABC transporters. 

[0077] Alternatively additional tests can be performed to test the influence of the compound onto protein stability, 
15 post-translational modification, precursor processing and protein translocation. All these aspects influence the con- 
centration and/or activity of corresponding proteins and consequenly influence the effect of these onto the metabolism 
of the cell. Also here, medium or low throughput systems can be used to confirm results obtained by the high throughput 
assays. 

[0078] Compounds obtainable by one of the methods described above or the use of said compounds as a medica- 
20 ment also form part of the invention. 

[0079] The invention also relates to an isolated nucleic acid encoding at least one of the polypeptides defined above 

in a) to d) comprising an ABC transporter D loop represented in any of SEQ ID NOs 1 to 43. 

[0080] The invention further relates to a polypeptide encodable by and isolated nucleic acid as defined above. 

[0081 ] The invention also relates to a composition, preferably a pharmaceutical composition , comprising at least one 
25 polypeptides of the invention and to the use of said polypeptide or of the composition comprising said polypeptide as 

a medicament. 

[0082] The invention also relates to a cellular host for use in a method described above, said cellular host transformed 
with a nucleic acid encoding at least one nucleotide binding domain of an ABC transporter protein or a nucleic acid 
comprising a nucleic acid as described above, said nucleic acid in an expressible format. 
30 [0083] The cellular hosts used in the invention can be from bacterial, fungal, vegetal or mammalian origin. There are 
numerous vectors, expression systems and methods known in the art to allow the skilled in the art for transforming, 
transfecting or infecting the desired host cell with the desired nucleic acid in order to obtain desired expression of any 
of the polypeptides of the invention. 

[0084] The invention, now being generally described, will be more readily understood by reference to the following 
35 examples, which are included merely for purposes of illustration of certain aspects and embodiments of the present 
invention and are not intended to limit the invention. All of the references_mentioned herein are incorporated by ref- 
erence. 



BRIEF DESCRIPTION OF TABLES AND FIGURES 

40 

[0085] 



Figure 1 . Schematic representation of the ABC transporters. 

45 Figure 2. Schematic presentation of positioning of the ATP-binding site and the dimerization-interface in the ABC 
transporter molecule. 

Figure 3. Amino acid sequences of human, bacterial, protozoal and fungal transporters: examples. The underlined 
seqeunces refer to the D loops in these sequences. The names of the sequences given after each ">" 
so refer to the names given in Tables 1 and 3. 



Table 1 . Sequences of the D loops in different human ABC transporters, and derived consensus sequence for 
each family. Marked in *bold are the candidate transporters for inhibition of activity. Marked underlined 
are the candidate transporters for increase of activity. 

55 

Table 2: Sequences of the D loops in different ABC transporters from bacteria fungi and protozoa. All transporters 
are candidate transporters for inhibition. 
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TABLE 1 : D loops in human ABC transporter families. 



ABCA TRANSPORTERS 



NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


Al 


ABC1 


PTAGVD 
PTTGMD 


SEQ ID NO 16 
SEQ ID NO 17 


A2 


ABC2 


PTAGVD 
PTTGMD 




A3 


ABC-C 


PTSGMD 
PSTGMD 


SEQ ID NO 18 
SEQ ID NO 19 


A4 


ABC-R 


PTSGVD 
PTTGMD 


SEQ ID NO 20 


A7 


ABCX 


PTAGVD 
PTTGMD 




A8 


ACGA8 


PTAGLD 
PSTGMD 


SEQ ID NO 21 



CONSENSUS 

NBD1 P T A G (V/L) D (SEQ ID NO 22) or P T S G (M/V) D (SEQ ID NO 23) 
NBD2 P(T/S)TGMD(SEQIDN0 24) 



ABCB TRANSPORTERS -(MDR/TAP) 



NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


*B1 


MDR1 or 
P GLYCOPROT 


ATSALD 
ATSALD 


SEQ ID NO 1 


B2 


TAP1 


ATSALD 




B3 


TAP2 


ATSALD 




*B4 


MDR2/3 


ATSALD 
ATSALD 




B6 




ATSALD 




B7 




ATSSLD 


SEQ ID NO 2 


B8 




ATSALD 




B9 




ATSALD 




B10 




ATSALD 




*B11 


SPGP 


ATSALD 
ATSALD 





CONSENSUS : 

NBD1 ATS (A/S) L D (SEQ ID NO 3) 
NBD2 ATS A LD 
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TABLE 1 - Continued 



ABCC TRANSPORTERS (MRP/SUR/CFTR) 



NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


*C1 


MRP1 (Multidrug resistance 
associated protein 


PLSAVD 
ATAAVD 


SEQ ID NO 4 
SEQ ID NO 5 


C2 


MRP2 


PLSAVD 
ATAAVD 




C3 


MRP3 


PLSAVD 
ATAAID 


SEQ ID NO 6 


*C4 


MRP4 


PLSAVD 
ATANVD 


SEQ ID NO 7 


*C5 


MRP5 


PLSALD 
ATAAMD 


SEQ ID NO 8 
SEQ ID NO 9 


*C6 


MRP6 


PLAALD 
ATAAVD 


SEQ ID NO 10 


C7 


CFTR 


PFGYLD 
PSAHLD 


SEQ ID NO 11 
SEQ ID NO 12 


*C8 


SUR1 (Sulfonurea receptor) 


PFSALD 
ATASID 


SEQ ID N0 13 
SEQ ID NO 14 


*C9 


SUR2 


PFSALD 
ATASID 




C10 




PLAAVD 
ATASVD 


SEQ ID NO 15 



ABCD TRANPORTERS 



NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


D1 


ALDP 


CTSAVSID 


SEQ ID NO 25 


D2 


ALDR 


CTSAVSID 




D3 


PXMP1 


CTSAVSVD 


SEQ ID NO 26 


D4 


PXMP1L 


ATSALTEE 


SEQ ID NO 27 
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TABLE 1 - Continued 



ABCE TRANSPORTER 



NAME 


COMON NAME 


SEQUENCE 


SEQ ID NO 


E1 


RNASELI 


PSAYLD 


SEQ ID NO 28 


ABCF TRANSPORTER 


NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


F1 


MDR 


PTNHLD 
PTNNLD 


SEQ ID NO 29 
SEQ ID NO 30 


F2 




PTNHLD 
PTNHLD 




F3 




PTNMLD 
PTNHLD 


SEQ ID NO 31 



CONSENSUS 

NBD1 PTN (H/M) L D (SEQ ID NO 32) 
NBD2 PTN (N/H) L D (SEQ ID NO 33) 



ABCG TRANSPORTERS 



NAME 


COMMON NAME 


SEQUENCE 


SEQ ID NO 


G1 


ABC8White 


PTSGLD 


SEQ ID NO 34 


*G2 


BCRP1 


PTTGLD 


SEQ ID NO 35 ! 


G5 




PTTGLD 




G8 




PTSGLD 





CONSENSUS P T (T/S) G L D (SEQ ID NO 36) 
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EXAMPLES 
Example 1 

5 1 . Molecular modeling of the ATP binding cassette (ABC) domain. 

[0086] The ABC-1 transporter contains two different nucleotide binding domains (NBD1 and NBD2), involved in the 
hydrolysis of ATP. The first structure of a nucleotide binding domain of an ABC transporter that has been determined 
by crystallization and X-ray diffraction analysis is the ATP binding cassette HisP of the Salmonella typhimurium histidine 
10 permease. There is significant sequence homology between HisP and both nucleotide binding domains of ABCA1 , 
and the major structure elements of HisP are conserved The two nucleotide binding domains (NBD) of ABCA1 can 
therefore be modeled, based on the coordinates of the crystal structure of HisP. 

[0087] The structure of the ATPase domain of the Rad50 protein, determined by crystallisation and X-ray diffraction 
is very similar to the HisP structure. I n the presence of a non-hydroryzable ATP analogue, the Rad50 ATPase crystallised 
15 as a dimer. This dimeric structure forms a reliable template to model dimerization of two HisP monomers and to model 
the putative dimeric configuration of NBD1 and NBD2 of ABCA1 and of other related ABC transporters. From these 
models, the actual dimer interface is be studied in closer detail and mutations impairing dimerization of the nucleotide 
binding domains are proposed. 

20 2. Homology modeling 

[0088] Sequence homology and alignments between the NBD domains of different human and bacterial ABC trans- 
porters were analyzed using BLAST, CLUSTALX and DIALIGN. Secondary structure prediction were carried out using 
the PHD, JPRED softwares. 3D homology calculations and model building were performed using MSI Insight 2000 
25 software on a Silicon Graphics 02 computer, combined with SCWRL. Models are checked using Procheck, Prosa II, 
WHATIFF and 3D- profiles. 

[0089] The built models for the two ABCA1 ATP nucleotide binding domains allow identification and characterization 
of the ATP binding site and dimerization site, and the design of ABCA1 mutants that lose either ATP binding, or ATPase 
activity or without significant structure perturbations. The models also help identify residues involved in protein-protein 
30 interactions between NBD1 and NBD2 of ABCA1 . 

Example 2 

1. Cloning of the nucleotide binding domains and transformation of E. coll 

35 

[0090] The ABCA1 cDNA is cloned in the pcDNA3.1 plasmid under control of the T7 promotor. Because no unique 
restriction sites are present close to the boundaries of the NBD domains the individual nucleotide binding domains are 
generated by direct PCR of these regions (Taq polymerase). These PCR products are introduced in the pTrcHis TOPO 
plasmid (Invitrogen) that introduces directly a 6X His tail at the N-terminus and is under control of a Trc promotor After 
purification, the His tag can be removed by treatment with enterokinase. Point mutations in these domains are intro- 
duced by the Quickchange mutagenesis kit (Stratagene). 

[0091 ] Transformation of TOP1 0 Oneshot competent Ecoli is performed by 'heat-shock* at 42°C during 30 seconds. 
The transformed E.coli are grown overnight at 37°C in Luria-Bertani (LB) medium. Plasmid DNA is isolated using the 
Mini Prep kit (Invitrogen) and checked by sequencing. 

45 

2. Expression and purification of the nucleotide binding domains 

[0092] The optimal conditions for growth and expression are determined using standard proceduresOnce the optimal 
conditions for expression are determined, a larger scale culture is prepared. 
50 [0093] The expressed NBD proteins are isolated from the Ecoli after lysis of the bacteria by sonication. Nucleic acids 
are precipitated with streptomycine sulphate (10%) and removed by centrifugation. The supernatant containing the 
NBD-His proteins is purified by affinity chromatography using a NP^agarosematrix (ProBond). The presence of the 
NBD protein in the eluate is verified by SDS-PAGE and Coomassie staining. The N-terminal 6xHis tag is removed by 
treatment with enterokinase Max. 

55 
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Example 3: ATP binding and hydrolysis after incubation with the NBD's. 

1 . ATP binding using a fluorescent labeled ATP-analogue: 2"-0-(2,4,6-trinrtrophenyl) adenosine 5'-trifosfaat 
(TNP-ATP). 

5 

[0094] Unbound TNP nucleotides (Molecular Probes) dissolved in water display no fluorescence emission but be- 
come fluorescent once bound to nucleotide binding proteins such as ATPases. 1 50 ugrnil NBD1 are incubated at 25° C 
with 2uM TNP-ATP, 0,8 mM EDTA in a 40 mM Tris-HCI buffer (pH 7,4). Fluorescence emission is measured on an 
Aminco Bowman fluorescence spectrophotometer (excitation wavelength 405 nm, emission 546 nm). The concentra- 
10 tion of the TNP-ATP is determined spectrophotometricalry at 408 nm using an extinction coefficient of 2,64 x 10 4 
M- 1 cnrt. 

2. ATP hydrolysis measured using radiolabeled ATP. 

15 [0095] ATP-ase activity is measured as described by Gradia et al. (1 997). The NBD proteins (± 1 00 nM) are incubated 
in 40 mM HEPES (pH 7,8), 75 mM NaCI, 10 mM MgCI 2 , 1,75 mM DTT, 0,075 mM EDTA, 15% glycerol, 75 ug/ml 
acetylated BSA (Promega) and 500 mM ATP supplemented with 1 u,Ci y-^P-ATP This mixture is incubated during 30 
min at 37°C and stopped by adding an excess 10% activated charcoal dissolved in 1 mM EDTA. After removal of the 
charcoal by centrifugation the ^P-orthophosphate is measured by liquid scintillation counting. 

20 

3. ATP hydrolysis measured by following the amount of anorganic phosphate formed using a colorimetric 
assay. 

[0096] The EnzChek phosphate assay kit (Molecular Probes) permits the measurement of ATPase activity meas- 
25 urements. During the enzymatic reaction the substrate MESG (2-amino-6-mercapto-7-methylpurineribonucleoside ab- 
sorbance 330 nm) is converted, in the presence of inorganic phosphate and purine nucleoside phosphorylase (PNP), 
to ribose-1 -phosphate and 2-amino-6mercapto7-methylpurine which absorbs at 355 nm. The change in the absorption 
maximum of the MESG and the methylpurine allows quantification of the inorganic phosphate consumed in the reaction 
mixture. The NBD proteins are incubated in 50 mM HEPES (pH 7.3) containing 150 mM KCI, 10 mM Mgd2, 1 mM 
30 DTT and 400 u.M ATP. The reaction mixture is then mixed with the substrates and enzymes contained in the kit according 
to the instructions of the manufacturer. 

Example 4: interaction between NBD1 and NBD2 

35 1. Gel-filtration 

[0097] 50 u.g NBD1 and 50u.g NBD2 in 50 mM Tris pH 7,4 buffer containing 1 mM EDTA, 1 0 mM MgClg are incubated 
in the presence or absence of 5mM ATP. This mixture is analyzed on a Superdex 200 column (Pharmacia) in an FPLC 
system (same buffer). The eluted proteins are followed at 280 nm and the elution volume is used for the calculation of 
^0 the molecular weight, using a calibration curve with protein standards. 

2. Dynamic tightscattering to detemine the size of the dtmer-monomer 

[0098] These measurements are performed on a DLS-700 photometer (Otsuka). Samples (NBD1 or NBD 2 only or 
45 NBD1/NBD2 mixtures) are prepared at a concentration of ± 1 mg/ml in a 0.1 M Tris-HCI (pH 7.5) containing 200 mM 
NaCI and 10 mM MgCI 2 at 22°C. ATP at concentrations up to 10 mM can be added to the mixture to promote dimeri- 
zation. Scattering intensity is recorded for 5-10 min. 

3. Native gradient pofyacrylamide gelelectroforese. 

50 

[0099] 4-20% Tris-HCI Ready gels (Biorad) are run in 90 mM Tris-HCI, 2 mM EDTA, 30 mM NaN 3 en 80 mM boric 
acid. 15 u.g NBD protein (either NBD1 , NBD2 or the mixture) are incubated with 0,2 u.M ATP. After equilibration of the 
samples they are run on the gel for 1 hour at 70V, and then overnight (with cooling) at 1 20 V. The gels are stained with 
Coomassie Brilliant Blue and destained in 40% methanol/10% acetic acid 

55 

4. Solid phase assay for evaluating of the binding of NBD1 and NBD2 

[0100] The NBD1 protein is coated at the surface of polystyrene microtiterplates and the excess protein is washed 
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(PBS (pH 7.5-Tween 20 0.1%) and remaining binding sites on the plate are blocked with casein (0.1% in PBS pH 7.5). 
The NBD2 protein is added in increasing amounts to the coated protein in the presence or absence of ATP in a PBS- 
0.1 % casein buffer. Bound NBD2 (containing the N-terminal His tag ) is detected using an anti-His monoclonal antibody 
0 followed by incuabtion with an anti-mouse IgG peroxidase labeled antibody. Alternatively NBD2 directly labelled with 
5 peroxidase or alkaline phosphatase can be used for detection. The amount of bound enzyme is revealed using chro- 
mogenic or fluorometric substrates. This type of assay can be adapted for evaluation in plasmon resonance technique 
(BIACORE system (Amersham)), where either NBD1 or NBD2 is adsorbed on the surface. 

5. Inhibition of dimerlzation using competitor peptides or peptides or small compounds blocking the D-loop 

10 

[01011 The assays mentioned above are performed in the presence of synthetic peptides corresponding to the D- 
loop (competition) or in the presence of peptides or small compounds that sterically block access to the D-loop (cf. 
modeling). Peptides are prepared using standard protocols and are added to the incubation mixtures at varying con- 
centrations. 

15 

6. Evaluation of mutant NBD proteins 

[0102] As described in the modeling section mutations in the NBD proteins will be proposed. Special emphasis will 
be given to the mutations aimed at influencing the dimer interface properties of these proteins. The ATPase activity 
20 and dimerization properties of the mutant NBDs will be tested as described above. 
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Ala Thr Ser Xaa Leu Asp 
1 5 



<2I0> 4 

<2U> 6 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Pro Leu Ser Ala Val Asp 
1 5 



<210> 5 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Ala Thr Ala Ala Val Asp 
1 5 



<210> 6 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Ala Thr Ala Ala lie Asp 
1 5 



<210> 7 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Ala Thr Ala Asn Val Asp 
1 5 
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<210> 8 
<211> 6 

5 <212> PRT 

<213> Homo sapiens 

<400> 8 

10 Pro Leu Ser Ala Leu Asp 

1 5 



<210> 9 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Ala Thr Ala Ala Met Asp 
1 5 



<210> 10 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Pro Leu Ala Ala Leu Asp 
1 5 



40 

<210> 11 
<211> 6 
<212> PRT 

^ <213> Homo sapiens 

<400> 11 

Pro Phe Gly Tyr Leu Asp 
1 5 

50 



<210> 12 
<211> 6 
<212> PRT 
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<213> Homo sapiens 
<400> 12 

Pro Ser Ala His Leu Asp 
1 5 



<210> 13 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 13 

Pro Phe Ser Ala Leu Asp 
1 5 



<210> 14 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Ala Thr Ala Ser He Asp 
1 5 



<210> 15 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Pro Leu Ala Ala Val Asp 
1 5 



<210> 16 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 16 

Pro Thr Ala Gly Val Asp 
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<210> 17 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Pro Thr Thr Gly Met Asp 
1 5 



<210> 18 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 18 

Pro Thr Ser Gly Met Asp 
1 5 



<210> 19 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 19 

Pro Ser Thr Gly Met Asp 
1 5 



<210> 20 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 20 

Pro Thr Ser Gly Val Asp 
1 5 
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<210> 21 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<400> 21 

Pro Thr Ala Gly Leu Asp 
1 5 



<210> 22 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> VARIANT 
<222> (5) 

<223> Xaa = Val or Leu 
<400> 22 

Pro Thr Ala Gly Xaa Asp 
1 5 



<210> 23 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> VARIANT 
<222> (5) 

<223> Xaa = Met or Val 
<400> 23 

Pro Thr Ser Gly Xaa Asp 
1 5 



<210> 24 
<211> 6 
<212> PRT 

<213> Homo sapiens 
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<220> 

<221> VARIANT 
<222> (2) 

<223> Xaa = Thr or Ser 
<400> 24 

Pro Xaa Thr Gly Met Asp 
1 5 



<210> 25 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 25 

Cys Thr Ser Ala Val Ser He Asp 
1 5 



<210> 26 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 26 

Cys Thr Ser Ala Val Ser Val Asp 
1 5 



<210> 27 

<211> 8 

<212> PRT 

<213> Homo sapiens 

<400> 27 

Ala Thr Ser Ala Leu Thr Glu Glu 
1 5 



<210> 28 

<211> 6 

<212> PRT 

<213> Homo sapiens 
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<400> 28 

Pro Ser Ala Tyr Leu Asp 
1 5 



<210> 29 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 29 

Pro Thr Asn Kis Leu Asp 
1 5 



<210> 30 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 30 

Pro Thr Asn Asn Leu Asp 
1 5 



<210> 31 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 31 

Pro Thr Asn Met Leu Asp 
1 5 



<210> 32 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> VARIANT 
<222> (4) 
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<223> Xaa = His or Met 
<400> 32 

Pro Thr Asa Xaa Leu Asp 
1 5 



10 

<210> 33 
<211> 6 
<212> PRT 

/5 <213> Homo sapiens 

<220> 

<221> VARIANT 
<222> (4) 

<223> Xaa = Asn or His 



20 



<400> 33 

Pro Thr Asn Xaa Leu Asp 
25 15 



30 



40 



45 



<210> 34 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 34 

Pro Thr Ser Gly Leu Asp 
1 5 



<210> 35 

<211> 6 

<212> PRT 

<213> Homo sapiens 



<400> 35 

Pro Thr Thr Gly Leu Asp 
so 15 



55 



<210> 36 
<211> 6 
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<212> PRT 

<213> Homo sapiens 
<220> 

<221> VARIANT 
<222> (3) 

<223> Xaa = Thr or Ser 
<400> 36 

Pro Thr Xaa Gly Leu Asp 
1 5 



<210> 37 
<211> 6 
<212> PRT 

<213> Streptomyces lincolnensis 
<400> 37 

Ala Thr Ala Ser Leu Asp 
1 5 



<210> 38 
<211> 6 
<212> PRT 

<213> Streptomyces peucetius 
<400> 38 

Ala Asp Gin Leu Ala Asp 
1 5 



<210> 39 
<211> 6 
<212> PRT 

<213> Streptomyces coelicolor 
<4O0> 39 

Pro Thr Asn His Leu Ser 
1 5 



<210> 40 
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<211> 6 
<212> PRT 

<213> Schizosaccharorayces poinbe 
<400> 40 

Ser Thr Arg Gly Leu Asp 
1 5 



<210> 41 
<211> 6 
<212> PRT 

<213> Schizosaccharomyces pombe 
<400> 41 

Pro Thr Ser Gly Leu Asp 
1 5 



<210> 42 
<211> 6 
<212> PRT 

<213> Candida albicans 
<400> 42 

Ala Thr Arg Gly Leu Asp 
1 5 



<210> 43 
<211> 6 
<212> PRT 

<213> Leishmania tarentolae 
<400> 43 

Ala Thr Ala Asn lie Asp 
1 5 



<210> 44 

<211> 2261 

<212> PRT 

<213> Homo sapiens 
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<400> 44 

Met Ala Cys Trp Pro Gin Leu Arg Leu Leu Leu Trp Lys Asn Leu Thr 
15 10 15 

Phe Arg Arg Arg Gin Thr Cys Gin Leu Leu Leu Glu Val Ala Trp Pro 
20 25 30 

Leu Phe He Phe Leu He Leu He Ser Val Arg Leu Ser Tyr Pro Pro 
35 40 45 

Tyr Glu Gin His Glu Cys His Phe Pro Asn Lys Ala Met Pro Ser Ala 
50 55 60 

Gly Thr Leu Pro Trp Val Gin Gly He He Cys Asn Ala Asn Asn Pro 
65 70 75 80 

Cys Phe Arg Tyr Pro Thr Pro Gly Glu Ala Pro Gly Val Val Gly Asn 
85 90 95 

Phe Asn Lys Ser He Val Ala Arg Leu Phe Ser Asp Ala Arg Arg Leu 
100 105 110 

Leu Leu Tyr Ser Gin Lys Asp Thr Ser Met Lys Asp Met Arg Lys Val 
115 120 125 

Leu Arg Thr Leu Gin Gin He Lys Lys Ser Ser Ser Asn Leu Lys Leu 
130 135 140 

Gin Asp Phe Leu Val Asp Asn Glu Thr Phe Ser Gly Phe Leu Tyr His 
145 150 155 160 

Asn Leu Ser Leu Pro Lys Ser Thr Val Asp Lys Met Leu Arg Ala Asp 
165 170 175 

Val He Leu His Lys Val Phe Leu Gin Gly Tyr Gin Leu His Leu Thr 
180 185 190 

Ser Leu Cys Asn Gly Ser Lys Ser Glu Glu Met He Gin Leu Gly Asp 
195 200 205 

Gin Glu Val Ser Glu Leu Cys Gly Leu Pro Arg Glu Lys Leu Ala Ala 
210 215 220 

Ala Glu Arg Val Leu Arg Ser Asn Met Asp He Leu Lys Pro He Leu 
225 230 235 240 

Arg Thr Leu Asn Ser Thr Ser Pro Phe Pro Ser Lys Glu Leu Ala Glu 
245 250 255 



30 



EP1 217 066 A1 



Ala Thr Lys Tfax Leu Leu His Ser Leu Gly Thr Leu Ala Gin Glu Leu 
260 265 270 

5 

Phe Ser Met Arg Ser Trp Ser Asp Met Arg Gin Glu Val Met Phe Leu 
275 280 285 

10 Thr Asn Val Asn Ser Ser Ser Ser Ser Thr Gin lie Tyr Gin Ala Val 

290 295 300 



15 



20 



45 



50 



Ser Arg lie Val Cys Gly His Pro Glu Gly Gly Gly Leu Lys He Lys 
305 310 315 320 

Ser Leu Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala Leu Phe Gly Gly 
325 330 335 

Asn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp Asn Ser Thr Thr 
340 345 350 



Pro Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser Ser Pro Leu Ser 
25 355 360 365 

Arg He He Trp Lys Ala Leu Lys Pro Leu Leu Val Gly Lys He Leu 
370 375 380 

30 

Tyr Thr Pro Asp Thr Pro Ala Thr Arg Gin Val Met Ala Glu Val Asn 
385 390 395 400 

Lys Thr Phe Gin Glu Leu Ala Val Phe His Asp Leu Glu Gly Met Trp 
35 405 410 415 

Glu Glu Leu Ser Pro Lys He Trp Thr Phe Met Glu Asn Ser Gin Glu 
420 425 430 

40 

Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His Phe 
435 440 445 

Trp Glu Gin Gin Leu Asp Gly Leu Asp Trp Thr Ala Gin Asp He Val 
450 455 460 

Ala Phe Leu Ala Lys His Pro Glu Asp Val Gin Ser Ser Asn Gly Ser 
465 470 475 480 

Val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn Gin Ala He Arg 
485 490 495 

55 Thr He Ser Arg Phe Met Glu Cys Val Asn Leu Asn Lys Leu Glu Pro 

500 505 510 
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He Ala Thr Glu Val Trp Leu He Asn Lys Ser Met Glu Leu Leu Asp 
515 520 525 

Glu Arg Lys Phe Trp Ala Gly He Val Phe Thr Gly He Thr Pro Gly 
530 535 540 

Ser He Glu Leu Pro His His Val Lys Tyr Lys He Arg Met Asp He 
545 550 555 560 

Asp Asn Val Glu Arg Thr Asn Lys He Lys Asp Gly Tyr Trp Asp Pro 
565 570 575 

Gly Pro Arg Ala Asp Pro Phe Glu Asp Met Arg Tyr Val Trp Gly Gly 
580 585 590 

Phe Ala Tyr Leu Gin Asp Val Val Glu Gin Ala He He Arg Val Leu 
595 600 605 

Thr Gly Thr Glu Lys Lys Thr Gly Val Tyr Met Gin Gin Met Pro Tyr 
610 615 620 

Pro Cys Tyr Val Asp Asp He Phe Leu Arg Val Met Ser Arg Ser Met 
625 630 635 640 

Pro Leu Phe Met Thr Leu Ala Trp He Tyr Ser Val Ala Val He He 
645 650 655 

Lys Gly He Val Tyr Glu Lys Glu Ala Arg Leu Lys Glu Thr Met Arg 
660 665 670 

He Met Gly Leu Asp Asn Ser He Leu Trp Phe Ser Trp Phe He Ser 
675 680 685 

Ser Leu He Pro Leu Leu Val Ser Ala Gly Leu Leu Val Val He Leu 
690 695 700 

Lys Leu Gly Asn Leu Leu Pro Tyr Ser Asp Pro Ser Val Val Phe Val 
705 710 715 720 

Phe Leu Ser Val Phe Ala Val Val Thr He Leu Gin Cys Phe Leu He 
725 730 735 

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly He 
740 745 750 

He Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp Gin 
755 760 765 
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Asp Tyr Val Gly Phe Thr Leu Lys lie Phe Ala Ser Leu Leu Ser Pro 
770 775 ' 780 

Val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu Phe Glu Glu Gin 
785 790 795 800 

Gly lie Gly Val Gin Trp Asp Asn Leu Phe Glu Ser Pro Val Glu Glu 
805 810 815 

Asp Gly Phe Asn Leu Thr Thr Ser Val Ser Met Met Leu Phe Asp Thr 
820 825 830 

Phe Leu Tyr Gly Val Met Thr Trp Tyr lie Glu Ala Val Phe Pro Gly 
835 840 845 

Gin Tyr Gly lie Pro Arg Pro Trp Tyr Phe Pro Cys Thr Lys Ser Tyr 
850 855 860 

Trp Phe Gly Glu Glu Ser Asp Glu Lys Ser His Pro Gly Ser Asn Gin 
865 870 875 880 

Lys Arg lie Ser Glu He Cys Met Glu Glu Glu Pro Thr His Leu Lys 
885 890 895 

Leu Gly Val Ser He Gin Asn Leu Val Lys Val Tyr Arg Asp Gly Met 
900 905 910 

Lys Val Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr Glu Gly Gin He 
915 920 925 

Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Met Ser 
930 935 940 

He Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr He Leu 
945 950 955 960 

Gly Lys Asp He Arg Ser Glu Met Ser Thr He Arg Gin Asn Leu Gly 
965 970 975 

Val Cys Pro Gin His Asn Val Leu Phe Asp Met Leu Thr Val Glu Glu 
980 985 990 

His He Trp Phe Tyr Ala Arg Leu Lys Gly Leu Ser Glu Lys His Val 
995 1000 1005 

Lys Ala Glu Met Glu Gin Met Ala Leu Asp Val Gly Leu Pro Ser Ser 
1010 1015 1020 
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Lys Leu Lys Ser Lys Thr Ser Gin Leu Ser Gly Gly Met Gin Arg Lys 
1025 1030 1035 1040 

Leu Ser Val Ala Leu Ala Phe Val Gly Gly Ser Lys Val Val lie Leu 
1045 1050 1055 

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly lie Trp 
1060 1065 1070 

Glu Leu Leu Leu Lys Tyr Arg Gin Gly Arg Thr lie lie Leu Ser Thr 
1075 1080 1085 

His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg lie Ala lie lie 
1090 1095 1100 

Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu Lys Asn 
1105 1110 1115 1120 

Gin Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Glu 
1125 1130 1135 

Ser Ser Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr Val Ser Tyr Leu 
1140 1145 1150 

Lys Lys Glu Asp Ser Val Ser Gin Ser Ser Ser Asp Ala Gly Leu Gly 
1155 1160 1165 

Ser Asp His Glu Ser Asp Thr Leu Thr He Asp Val Ser Ala He Ser 
1170 1175 1180 

Asn Leu He Arg Lys His Val Ser Glu Ala Arg Leu Val Glu Asp He 
1185 1190 1195 1200 

Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly 
1205 1210 1215 

Ala Phe Val Glu Leu Phe His Glu He Asp Asp Arg Leu Ser Asp Leu 
1220 1225 1230 

Gly He Ser Ser Tyr Gly He Ser Glu Thr Thr Leu Glu Glu He Phe 
1235 1240 1245 

Leu Lys Val Ala Glu Glu Ser Gly Val Asp Ala Glu Thr Ser Asp Gly 
1250 1255 1260 

Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Giy Asp Lys Gin Ser 
1265 1270 1275 1280 
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Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp Pro Asn Asp Ser 
1285 1290 1295 

Asp lie Asp Pro Glu Ser Arg Glu Thr Asp Leu Leu Ser Gly Met Asp 
1300 1305 1310 

Gly Lys Gly Ser Tyr Gin Val Lys Gly Trp Lys Leu Thr Gin Gin Gin 
1315 1320 1325 

Phe Val Ala Leu Leu Trp Lys Arg Leu Leu lie Ala Arg Arg Ser Arg 
1330 1335 1340 

Lys Gly Phe Phe Ala Gin He Val Leu Pro Ala Val Phe Val Cys He 
1345 1350 1355 1360 

Ala Leu Val Phe Ser Leu He Val Pro Pro Phe Gly Lys Tyr Pro Ser 
1365 1370 1375 

Leu Glu Leu Gin Pro Trp Met Tyr Asn Glu Gin Tyr Thr Phe Val Ser 
1380 1385 1390 

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu 
1395 1400 1405 

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu Gly Asn Pro He 
1410 1415 1420 

Pro Asp Thr Pro Cys Gin Ala Gly Glu Glu Glu Trp Thr Thr Ala Pro 
1425 1430 1435 1440 

Val Pro Gin Thr He Met Asp Leu Phe Gin Asn Gly Asn Trp Thr Met 
1445 1450 1455 

Gin Asn Pro Ser Pro Ala Cys Gin Cys Ser Ser Asp Lys He Lys Lys 
1460 1465 1470 

Met Leu Pro Val Cys Pro Pro Gly Ala Gly Gly Leu Pro Pro Pro Gin 
1475 1480 1485 

Arg Lys Gin Asn Thr Ala Asp He Leu Gin Asp Leu Thr Gly Arg Asn 
1490 1495 1500 

He Ser Asp Tyr Leu Val Lys Thr Tyr Val Gin He He Ala Lys Ser 
1505 1510 1515 1520 

Leu Lys Asn Lys He Trp Val Asn Glu Phe Arg Tyr Gly Gly Phe Ser 
1525 1530 1535 
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Leu Gly Val Ser Asn Thr Gin Ala Leu Pro Pro Ser Gin Glu Val Asn 
1540 1545 1550 

Asp Ala Thr Lys Gin Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser 
1555 1560 1565 

Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu 
1570 1575 1580 

Asp Thr Arg Asn Asn Val Lys Val Trp Phe Asn Asn Lys Gly Trp His 
1585 1590 1595 1600 

Ala He Ser Ser Phe Leu Asn Val He Asn Asn Ala He Leu Arg Ala 
1605 1610 1615 

Asn Leu Gin Lys Gly Glu Asn Pro Ser His Tyr Gly He Thr Ala Phe 
1620 1625 1630 

Asn His Pro Leu Asn Leu Thr Lys Gin Gin Leu Ser Glu Val Ala Pro 
1635 1640 1645 

Met Thr Thr Ser Val Asp Val Leu Val Ser He Cys Val He Phe Ala 
1650 1655 1660 

Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu He Gin Glu Arg 
1665 1670 1675 1680 

Val Ser Lys Ala Lys His Leu Gin Phe He Ser Gly Val Lys Pro Val 
1685 1690 1695 

He Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys Asn Tyr Val Val 
1700 1705 1710 

Pro Ala Thr Leu Val He He He Phe He Cys Phe Gin Gin Lys Ser 
1715 1720 1725 

Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Ala Leu Leu Leu Leu Leu 
1730 1735 1740 

Tyr Gly Trp Ser He Thr Pro Leu Met Tyr Pro Ala Ser Phe Val Phe 
1745 1750 1755 1760 

Lys He Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Phe 
1765 1770 1775 

He Gly He Asn Gly Ser Val Ala Thr Phe Val Leu Glu Leu Phe Thr 
1780 1785 1790 



36 



EP 1 217066 A1 



Asp Asn Lys Leu Asn Asn He Asn Asp He Leu Lys Ser Val Phe Leu 
1795 1800 1805 

He Phe Pro His Phe Cys Leu Gly Arg Gly Leu He Asp Met Val Lys 
1810 1815 1820 

Asn Gin Ala Met Ala Asp Ala Leu Glu Arg Phe Gly Glu Asn Arg Phe 
1825 1830 1835 1840 

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn Leu Phe Ala Met 
1845 1850 1855 

Ala Val Glu Gly Val Val Phe Phe Leu lie Thr Val Leu He Gin Tyr 
1860 1865 1870 

Arg Phe Phe He Arg Pro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu 
1875 1880 1885 

Asn Asp Glu Asp Glu Asp Val Arg Arg Glu Arg Gin Arg He Leu Asp 
1890 1895 1900 

Gly Gly Gly Gin Asn Asp He Leu Glu He Lys Glu Leu Thr Lys He 
1905 1910 1915 1920 

Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg He Cys Val Gly He 
1925 1930 1935 

Pro Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys 
1940 1945 1950 

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr Val Thr Arg Gly 
1955 1960 1965 

Asp Ala Phe Leu Asn Arg Asn Ser He Leu Ser Asn He His Glu Val 
1970 1975 1980 

His Gin Asn Met Gly Tyr Cys Pro Gin Phe Asp Ala He Thr Glu Leu 
1985 1990 1995 2000 

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val 
2005 2010 2015 

Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp Ala He Arg Lys Leu 
2020 2025 2030 

Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn Tyr Ser Gly Gly 
2035 2040 2045 
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Asn Lys Arg Lys Leu Ser Thr Ala Met Ala Leu lie Gly Gly Pro Pro 
2050 2055 2060 

Val Val Phe Leu Asp Glu Pro Thr Thr Gly Met Asp Pro Lys Ala Arg 
2065 2070 2075 2080 

Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys Glu Gly Arg Ser 
2085 2090 2095 

Val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr 
2100 2105 2110 

Arg Met Ala lie Met Val Asn Gly Arg Phe Arg Cys Leu Gly Ser Val 
2115 2120 2125 

Gin His Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr lie Val Val Arg 
2130 2135 2140 

lie Ala Gly Ser Asn Pro Asp Leu Lys Pro Val Gin Asp Phe Phe Gly 
2145 2150 2155 2160 

Leu Ala Phe Pro Gly Ser Val Pro Lys Glu Lys His Arg Asn Met Leu 
2165 2170 2175 

Gin Tyr Gin Leu Pro Ser Ser Leu Ser Ser Leu Ala Arg lie Phe Ser 
2180 2185 2190 

lie Leu Ser Gin Ser Lys Lys Arg Leu His lie Glu Asp Tyr Ser Val 
2195 2200 2205 

Ser Gin Thr Thr Leu Asp Gin Val Phe Val Asn Phe Ala Lys Asp Gin 
2210 2215 2220 

Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu His Lys Asn Gin Thr 
2225 2230 2235 2240 

Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gin Asp Glu Lys Val 
2245 2250 2255 

Lys Glu Ser Tyr Val 
2260 



<210> 45 
<211> 2436 
<212> PRT 
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<213> Homo sapiens 
<4Q0> 45 

Met Gly Phe Leu His Gin Leu Gin Leu Leu Leu Trp Lys Asn Val Thr 
15 10 15 

Leu Lys Arg Arg Ser Pro Trp Val Leu Ala Phe Glu lie Phe lie Pro 
20 25 30 

Leu Val Leu Phe Phe He Leu Leu Gly Leu Arg Gin Lys Lys Pro Thr 
35 40 45 

He Ser Val Lys Glu Val Pro Phe Tyr Thr Ala Ala Pro Leu Thr Ser 
50 55 60 

Ala Gly He Leu Pro Val Met Gin Ser Leu Cys Pro Asp Gly Gin Arg 
65 70 75 80 

Asp Glu Phe Gly Phe Leu Gin Tyr Ala Asn Ser Thr Val Thr Gin Leu 
85 90 95 

Leu Glu Arg Leu Asp Arg Val Val Glu Glu Gly Asn Leu Phe Asp Pro 
100 105 110 

Ala Arg Pro Ser Leu Gly Ser Glu Leu Glu Ala Leu Arg Gin His Leu 
115 120 125 

Glu Ala Leu Ser Ala Gly Pro Gly Thr Ser Gly Ser His Leu Asp Arg 
130 135 140 

Ser Thr Val Ser Ser Phe Ser Leu Asp Ser Val Ala Arg Asn Pro Gin 
145 150 155 160 

Glu Leu Trp Arg Phe Leu Thr Gin Asn Leu Ser Leu Pro Asn Ser Thr 
165 170 175 

Ala Gin Ala Leu Leu Ala Ala Arg Val Asp Pro Pro Glu Val Tyr His 
180 185 190 

Leu Leu Phe Gly Pro Ser Ser Ala Leu Asp Ser Gin Ser Gly Leu His 
195 200 205 

Lys Gly Gin Glu Pro Trp Ser Arg Leu Gly Gly Asn Pro Leu Phe Arg 
210 215 220 

Met Glu Glu Leu Leu Leu Ala Pro Ala Leu Leu Glu Gin Leu Thr Cys 
225 230 235 240 
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Thr Pro Gly Ser Gly Glu Leu Gly Arg lie Leu Thr Val Pro Glu Ser 
245 250 255 

Gin Lys Gly Ala Leu Gin Gly Tyr Arg Asp Ala Val Cys Ser Gly Gin 
260 265 270 

Ala Ala Ala Arg Ala Arg Arg Phe Ser Gly Leu Ser Ala Glu Leu Arg 
275 280 285 

Asn Gin Leu Asp Val Ala Lys Val Ser Gin Gin Leu Gly Leu Asp Ala 
290 295 300 

Pro Asn Gly Ser Asp Ser Ser Pro Gin Ala Pro Pro Pro Arg Arg Leu 
305 310 315 320 

Gin Ala Leu Leu Gly Asp Leu Leu Asp Ala Gin Lys Val Leu Gin Asp 
325 330 335 

Val Asp Val Leu Ser Ala Leu Ala Leu Leu Leu Pro Gin Gly Ala Cys 
340 345 350 

Thr Gly Arg Thr Pro Gly Pro Pro Ala Ser Gly Ala Gly Gly Ala Ala 
355 360 365 

Asn Gly Thr Gly Ala Gly Ala Val Met Gly Pro Asn Ala Thr Ala Glu 
370 375 380 

Glu Gly Ala Pro Ser Ala Ala Ala Leu Ala Thr Pro Asp Thr Leu Gin 
385 390 395 400 

Gly Gin Cys Ser Ala Phe Val Gin Leu Trp Ala Gly Leu Gin Pro He 
405 410 415 

Leu Cys Gly Asn Asn Arg Thr He Glu Pro Glu Ala Leu Arg Arg Gly 
420 425 430 

Asn Met Ser Ser Leu Gly Phe Thr Ser Lys Glu Gin Arg Asn Leu Gly 
435 440 445 

Leu Leu Val His Leu Met Thr Ser Asn Pro Lys He Leu Tyr Ala Pro 
450 455 460 

Ala Gly Ser Glu Val Asp Arg Val lie Leu Lys Ala Asn Glu Thr Phe 
465 470 475 480 



Ala Phe Val Gly Asn Val Thr His Tyr Ala Gin Val Trp Leu Asn He 
485 490 495 
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Ser Ala Glu lie Arg Ser Phe Leu Glu Gin Gly Arg Leu Gin Gin His 
500 505 510 

Leu Arg Trp Leu Gin Gin Tyr Val Ala Glu Leu Arg Leu His Pro Glu 
515 520 525 



10 



Ala Leu Asn Leu Ser Leu Asp Glu Leu Pro Pro Ala Leu Arg Gin Asp 
530 535 540 



15 



Asn Phe Ser Leu Pro Ser Gly Met Ala Leu Leu Gin Gin Leu Asp Thr 
545 550 555 560 

lie Asp Asn Ala Ala Cys Gly Trp lie Gin Phe Met Ser Lys Val Ser 
565 570 575 



20 



Val Asp lie Phe Lys Gly Phe Pro Asp Glu Glu Ser lie Val Asn Tyr 
580 585 590 



25 



Thr Leu Asn Gin Ala Tyr Gin Asp Asn Val Thr Val Phe Ala Ser val 
595 600 605 

He Phe Gin Thr Arg Lys Asp Gly Ser Leu Pro Pro His Val His Tyr 
610 615 620 



30 



Lys He Arg Gin Asn Ser Ser Phe Thr Glu Lys Thr Asn Glu He Arg 
625 630 635 640 



35 



Arg Ala Tyr Trp Arg Pro Gly Pro Asn Thr Gly Gly Arg Phe Tyr Phe 
645 650 655 

Leu Tyr Gly Phe Val Trp He Gin Asp Met Met Glu Arg Ala He He 
660 665 670 



40 



Asp Thr Phe Val Gly His Asp Val Val Glu Pro Gly Ser Tyr Val Gin 
675 680 685 



45 



Met Phe Pro Tyr Pro Cys Tyr Thr Arg Asp Asp Phe Leu Phe Val He 
690 695 700 



Glu His Met Met Pro Leu Cys Met Val He Ser Trp Val Tyr Ser Val 
705 710 715 720 



50 



Ala Met Thr He Gin His He Val Ala Glu Lys Glu His Arg Leu Lys 
725 730 735 



55 



Glu Val Met Lys Thr Met Gly Leu Asn Asn Ala Val His Trp Val Ala 
740 745 750 
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Trp Phe lie Thr Gly Phe Val Gin Leu Ser lie Ser Val Thr Ala Leu 
755 760 765 

Thr Ala He Leu Lys Tyr Gly Gin Val Leu Met His Ser His Val Val 
770 775 780 

He He Trp Leu Phe Leu Ala Val Tyr Ala Val Ala Thr He Met Phe 
785 790 795 800 

Cys Phe Leu Val Ser Val Leu Tyr Ser Lys Ala Lys Leu Ala Ser Ala 
805 810 815 

Cys Gly Gly He He Tyr Phe Leu Ser Tyr Val Pro Tyr Met Tyr Val 
820 825 830 

Ala He Arg Glu Glu Val Ala His Asp Lys He Thr Ala Phe Glu Lys 
835 840 845 

Cys He Ala Ser Leu Met Ser Thr Thr Ala Phe Gly Leu Gly Ser Lys 
850 855 860 

Tyr Phe Ala Leu Tyr Glu Val Ala Gly Val Gly He Gin Trp His Thr 
865 870 875 880 

Phe Ser Gin Ser Pro Val Glu Gly Asp Asp Phe Asn Leu Leu Leu Ala 
885 890 895 

Val Thr Met Leu Met Val Asp Ala Val Val Tyr Gly He Leu Thr Trp 
900 905 910 

Tyr He Glu Ala Val His Pro Gly Met Tyr Gly Leu Pro Arg Pro Trp 
915 920 925 

Tyr Phe Pro Leu Gin Lys Ser Tyr Trp Leu Gly Ser Gly Arg Thr Glu 
930 935 940 

Ala Trp Glu Trp Ser Trp Pro Trp Ala Arg Thr Pro Arg Leu Ser Val 
945 950 955 960 

Met Glu Glu Asp Gin Ala Cys Ala Met Glu Ser Arg Arg Phe Glu Glu 
965 970 975 

Thr Arg Gly Met Glu Glu Glu Pro Thr His Leu Pro Leu Val Val Cys 
980 985 990 

Val Asp Lys Leu Thr Lys Val Tyr Lys Asp Asp Lys Lys Leu Ala Leu 
995 1000 1005 
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Asn Lys Leu Ser Leu Asn Leu Tyr Glu Asn Gin Val Val Ser Phe Leu 
1010 1015 1020 

Gly His Asn Gly Ala Gly Lys Thr Thr Thr Met Ser He Leu Thr Gly 
1025 1030 1035 1040 

Leu Phe Pro Pro Thr Ser Gly Ser Ala Thr He Tyr Gly His Asp He 
1045 1050 1055 

Arg Thr Glu Met Asp Glu He Arg Lys Asn Leu Gly Met Cys Pro Gin 
1060 1065 1070 

His Asn Val Leu Phe Asp Arg Leu Thr Val Glu Glu His Leu Trp Phe 
1075 1080 1085 

Tyr Ser Arg Leu Lys Ser Met Ala Gin Glu Glu He Arg Arg Glu Met 
1090 1095 1100 

Asp Lys Met He Glu Asp Leu Glu Leu Ser Asn Lys Arg His Ser Leu 
1105 1110 1115 1120 

Val Gin Thr Leu Ser Gly Gly Met Lys Arg Lys Leu Ser Val Ala He 
1125 1130 1135 

Ala Phe Val Gly Gly Ser Arg Ala He He Leu Asp Glu Pro Thr Ala 
1140 1145 1150 

Gly Val Asp Pro Tyr Ala Arg Arg Ala He Trp Asp Leu He Leu Lys 
1155 1160 1165 

Tyr Lys Pro Gly Arg Thr He Leu Leu Ser Thr His His Met Asp Glu 
1170 1175 1180 

Ala Asp Leu Leu Gly Asp Arg He Ala He He Ser His Gly Lys Leu 
1185 1190 1195 1200 

Lys Cys Cys Gly Ser Pro Leu Phe Leu Lys Gly Thr Tyr Gly Asp Gly 
1205 1210 1215 

Tyr Arg Leu Thr Leu Val Lys Arg Pro Ala Glu Pro Gly Gly Pro Gin 
1220 1225 1230 

Glu Pro Gly Leu Ala Ser Ser Pro Pro Gly Arg Ala Pro Leu Ser Ser 
1235 1240 1245 

Cys Ser Glu Leu Gin Val Ser Gin Phe He Arg Lys His Val Ala Ser 
1250 1255 1260 
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Cys Leu Leu Val Ser Asp Thr Ser Thr Glu Leu Ser Tyr He Leu Pro 
1265 1270 1275 1280 

Ser Glu Ala Ala Lys Lys Gly Ala Phe Glu Arg Leu Phe Gin His Leu 
1285 1290 1295 

Glu Arg Ser Leu Asp Ala Leu His Leu Ser Ser Phe Gly Leu Met Asp 
1300 1305 1310 

Thr Thr Leu Glu Glu Val Phe Leu Lys Val Ser Glu Glu Asp Gin Ser 
1315 1320 1325 

Leu Glu Asn Ser Glu Ala Asp Val Lys Glu Ser Arg Lys Asp Val Leu 
1330 1335 1340 

Pro Gly Ala Glu Gly Pro Ala Ser Gly Glu Gly His Ala Gly Asn Leu 
1345 1350 1355 1360 

Ala Arg Cys Ser Glu Leu Thr Gin Ser Gin Ala Ser Leu Gin Ser Ala 
1365 1370 1375 

Ser Ser Val Gly Ser Ala Arg Gly Asp Glu Gly Ala Gly Tyr Thr Asp 
1380 1385 1390 



Val Tyr Gly Asp Tyr Arg Pro Leu 
1395 1400 

Asn Val Ser Leu Gin Glu Val Glu 
1410 1415 

Gin Gly Ser Arg Lys Leu Asp Gly 
1425 1430 

His Gly Leu Leu Val Lys Arg Phe 
1445 



Phe Asp Asn Pro Gin Asp Pro Asp 
1405 

Ala Glu Ala Leu Ser Arg Val Gly 
1420 

Gly Trp Leu Lys Val Arg Gin Phe 
1435 1440 

His Cys Ala Arg Arg Asn Ser Lys 
1450 1455 



Ala Leu Phe Ser Gin He Leu Leu Pro Ala Phe Phe Val Cys Val Ala 
1460 1465 1470 

Met Thr Val Ala Leu Ser Val Pro Glu He Gly Asp Leu Pro Pro Leu 
1475 1480 1485 

Val Leu Ser Pro Ser Gin Tyr His Asn Tyr Thr Gin Pro Arg Gly Asn 
1490 1495 1500 

Phe He Pro Tyr Ala Asn Glu Glu Arg Arg Glu Tyr Arg Leu Arg Leu 
1505 1510 1515 1520 
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Ser Pro Asp Ala Ser Pro Gin Gin Leu Val Ser Thr Phe Arg Leu Pro 
1525 1530 1535 

Ser Gly Val Gly Ala Thr Cys Val Leu Lys Ser Pro Ala Asn Gly Ser 
1540 1545 1550 

Leu Gly Pro Thr Leu Asn Leu Ser Ser Gly Glu Ser Arg Leu Leu Ala 
1555 1560 1565 

Ala Arg Phe Phe Asp Ser Met Cys Leu Glu Ser Phe Thr Gin Gly Leu 
1570 1575 1580 

Pro Leu Ser Asn Phe Val Pro Pro Pro Pro Ser Pro Ala Pro Ser Asp 
1585 1590 1595 1600 

Ser Pro Ala Ser Pro Asp Glu Asp Leu Gin Ala Trp Asn Val Ser Leu 
1605 1610 1615 

Pro Pro Thr Ala Gly Pro Glu Met Trp Thr Ser Ala Pro Ser Leu Pro 
1620 1625 . 1630 

Arg Leu Val Arg Glu Pro Val Arg Cys Thr Cys Ser Ala Gin Gly Thr 
1635 1640 1645 

Gly Phe Ser Cys Pro Ser Ser Val Gly Gly His Pro Pro Gin Met Arg 
1650 1655 1660 

Val Val Thr Gly Asp lie Leu Thr Asp lie Thr Gly His Asn Val Ser 
1665 1670 1675 1680 

Glu Tyr Leu Leu Phe Thr Ser Asp Arg Phe Arg Leu His Arg Tyr Gly 
1685 1690 1695 

Ala lie Thr Phe Gly Asn Val Leu Lys Ser He Pro Ala Ser Phe Gly 
1700 1705 1710 

Thr Arg Ala Pro Pro Met Val Arg Lys He Ala Val Arg Arg Ala Ala 
1715 1720 1725 

Gin Val Phe Tyr Asn Asn Lys Gly Tyr His Ser Met Pro Thr Tyr Leu 
1730 1735 1740 

Asn Ser Leu Asn Asn Ala lie Leu Arg Ala Asn Leu Pro Lys Ser Lys 
1745 1750 1755 1760 

Gly Asn Pro Ala Ala Tyr Gly He Thr Val Thr Asn His Pro Met Asn 
1765 1770 1775 
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Lys Thr Ser Ala Ser Leu Ser Leu Asp Tyr Leu Leu Gin Gly Thr Asp 
1780 1785 1790 

Val Val He Ala He Phe He He Val Ala Met Ser Phe Val Pro Ala 
1795 1800 1805 

Ser Phe Val Val Phe Leu Val Ala Glu Lys Ser Thr Lys Ala Lys His 
1810 1815 1820 

Leu Gin Phe Val Ser Gly Cys Asn Pro He He Tyr Trp Leu Ala Asn 
1825 1830 1835 1840 

Tyr Val Trp Asp Met lieu Asn Tyr Leu Val Pro Ala Thr Cys Cys Val 
1845 1850 1855 

He He Leu Phe Val Phe Asp Leu Pro Ala Tyr Thr Ser Pro Thr Asn 
1860 1865 1870 

Phe Pro Ala Val Leu Ser Leu Phe Leu Leu Tyr Gly Trp Ser He Thr 
1875 1880 1885 

Pro He Met Tyr Pro Ala Ser Phe Trp Phe Glu Val Pro Ser Ser Ala 
1890 1895 1900 

Tyr Val Phe Leu He Val He Asn Leu Phe He Gly He Thr Ala Thr 
1905 1910 1915 1920 

Val Ala Thr Phe Leu Leu Gin Leu Phe Glu His Asp Lys Asp Leu Lys 
1925 1930 1935 

Val Val Asn Ser Tyr Leu Lys Ser Cys Phe Leu He Phe Pro Asn Tyr 
1940 1945 1950 

Asn Leu Gly His Gly Leu Met Glu Met Ala Tyr Asn Glu Tyr He Asn 
1955 1960 1965 

Glu Tyr Tyr Ala Lys He Gly Gin Phe Asp Lys Met Lys Ser Pro Phe 
1970 1975 1980 

Glu Trp Asp He Val Thr Arg Gly Leu Val Ala Met Ala Val Glu Gly 
1985 1990 1995 2000 

Val Val Gly Phe Leu Leu Thr He Met Cys Gin Tyr Asn Phe Leu Arg 
2005 2010 2015 

Arg Pro Gin Arg Met Pro Val Ser Thr Lys Pro Val Glu Asp Asp Val 
2020 2025 2030 
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Asp Val Ala Ser Glu Arg Gin Arg Val Leu Arg Gly Asp Ala Asp Asn 
2035 2040 2045 

Asp Met Val Lys lie Glu Asn Leu Thr Lys Val Tyr Lys Ser Arg Lys 
2050 2055 2060 

He Gly Arg He Leu Ala Val Asp Arg Leu Cys Leu Gly Val Arg Pro 
2065 2070 2075 2080 

Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys Thr Ser 
2085 2090 2095 

Thr Phe Lys Met Leu Thr Gly Asp Glu Ser Thr Thr Gly Gly Glu Ala 
2100 2105 2110 

Phe Val Asn Gly His Ser Val Leu Lys Glu Leu Leu Gin Val Gin Gin 
2115 2120 2125 

Ser Leu Gly Tyr Cys Pro Gin Cys Asp Ala Leu Phe Asp Glu Leu Thr 
2130 2135 2140 

Ala Arg Glu His Leu Gin Leu Tyr Thr Arg Leu Arg Gly He Ser Trp 
2145 2150 2155 2160 

Lys Asp Glu Ala Arg Val Val Lys Trp Ala Leu Glu Lys Leu Glu Leu 
2165 2170 2175 

Thr Lys Tyr Ala Asp Lys Pro Ala Gly Thr Tyr Ser Gly Gly Asn Lys 
2180 2185 2190 

Arg Lys Leu Ser Thr Ala He Ala Leu He Gly Tyr Pro Ala Phe He 
2195 2200 2205 

Phe Leu Asp Glu Pro Thr Thr Gly Met Asp Pro Lys Ala Arg Arg Phe 
2210 2215 2220 

Leu Trp Asn Leu He Leu Asp Leu He Lys Thr Gly Arg Ser Val Val 
2225 2230 2235 2240 

Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr Arg Leu 
2245 2250 2255 

Ala He Met Val Asn Gly Arg Leu Arg Cys Leu Gly Ser He Gin His 
2260 2265 2270 

Leu Lys Asn Arg Phe Gly Asp Gly Tyr Met He Thr Val Arg Thr Lys 
2275 2280 2285 
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Ser Ser Gin Ser Val Lys Asp Val Val Arg Phe Phe Asn Arg Asn Phe 
2290 2295 2300 

Pro Glu Ala Met Leu Lys Glu Arg His His Thr Lys Val Gin Tyr Gin 
2305 2310 2315 2320 

Leu Lys Ser Glu His lie Ser Leu Ala Gin Val Phe Ser Lys Met Glu 
2325 2330 2335 

Gin Val Ser Gly Val Leu Gly He Glu Asp Tyr Ser Val Ser Gin Thr 
2340 2345 2350 

Thr Leu Asp Asn Val Phe Val Asn Phe Ala Lys Lys Gin Ser Asp Asn 
2355 2360 2365 

Leu Glu Gin Gin Glu Thr Glu Pro Pro Ser Ala Leu Gin Ser Pro Leu 
2370 2375 2380 

Gly Cys Leu Leu Ser Leu Leu Arg Pro Arg Ser Ala Pro Thr Glu Leu 
2385 2390 2395 2400 

Arg Ala Leu Val Ala Asp Glu Pro Glu Asp Leu Asp Thr Glu Asp Glu 
2405 2410 2415 

Gly Leu lie Ser Phe Glu Glu Glu Arg Ala Gin Leu Ser Phe Asn Thr 
2420 2425 2430 

Asp Thr Leu Cys 
2435 



<210> 46 

<211> 1704 

<212> PRT 

<213> Homo sapiens 

<400> 46 

Met Ala Val Leu Arg Gin Leu Ala Leu Leu Leu Trp Lys Asn Tyr Thr 
15 10 15 

Leu Gin Lys Arg Lys Val Leu Val Thr Val Leu Glu Leu Phe Leu Pro 
20 25 30 

Leu Leu Phe Pro Gly lie Leu He Trp Leu Arg Leu Lys He Gin Ser 
35 40 45 

Glu Asn Val Pro Asn Ala Thr He Tyr Pro Gly Gin Ser He Gin Glu 
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50 55 60 

Leu Pro Leu Phe Phe Thr Phe Pro Pro Pro Gly Asp Thx Trp Glu Leu 
65 70 75 80 

Ala Tyr lie Pro Ser His Ser Asp Ala Ala Lys Thr Val Thr Glu Thr 
85 90 95 

Val Arg Arg Ala Leu Val lie Asn Met Arg Val Arg Gly Phe Pro Ser 
100 105 110 

Glu Lys Asp Phe Glu Asp Tyr lie Arg Tyr Asp Asn Cys Ser Ser Ser 
115 120 125 

Val Leu Ala Ala Val Val Phe Glu His Pro Phe Asn His Ser Lys Glu 
130 135 140 

Pro Leu Pro Leu Ala Val Lys Tyr His Leu Arg Phe Ser Tyr Thr Arg 
145 150 155 160 

Arg Asn Tyr Met Trp Thr Gin Thr Gly Ser Phe Phe Leu Lys Glu Thr 
165 170 175 

Glu Gly Trp His Thr Thr Ser Leu Phe Pro Leu Phe Pro Asn Pro Gly 
180 185 190 

Pro Arg Glu Leu Thr Ser Pro Asp Gly Gly Glu Pro Gly Tyr lie Arg 
195 200 205 

Glu Gly Phe Leu Ala Val Gin His Ala Val Asp Arg Ala lie Met Glu 
210 215 220 

Tyr His Ala Asp Ala Ala Thr Arg Gin Leu Phe Gin Arg Leu Thr Val 
225 230 235 240 

Thr He Lys Arg Phe Pro Tyr Pro Pro Phe He Ala Asp Pro Phe Leu 
245 250 255 

Val Ala He Gin Tyr Gin Leu Pro Leu Leu Leu Leu Leu Ser Phe Thr 
260 265 270 

Tyr Thr Ala Leu Thr He Ala Arg Ala Val Val Gin Glu Lys Glu Arg 
275 280 285 

Arg Leu Lys Glu Tyr Met Arg Met Met Gly Leu Ser Ser Trp Leu His 
290 295 300 

Trp Ser Ala Trp Phe Leu Leu Phe Phe Leu Phe Leu Leu He Ala Ala 
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305 



310 



315 



320 



Ser Phe Met Thr Leu Leu Phe Cys Val Lys Val Lys Pro Asn Val Ala 
325 330 335 

Val Leu Ser Arg Ser Asp Pro Ser Leu Val Leu Ala Phe Leu Leu Cys 
340 345 350 

Phe Ala lie Ser Thr lie Ser Phe Ser Phe Met Val Ser Thr Phe Phe 
355 360 365 

Ser Lys Ala Asn Met Ala Ala Ala Phe Gly Gly Phe Leu Tyr Phe Phe 
370 375 380 

Thr Tyr lie Pro Tyr Phe Phe Val Ala Pro Arg Tyr Asn Trp Met Thr 
385 390 395 400 

Leu Ser Gin Lys Leu Cys Ser Cys Leu Leu Ser Asn Val Ala Met Ala 
405 410 415 

Met Gly Ala Gin Leu lie Gly Lys Phe Glu Ala Lys Gly Met Gly lie 
420 425 430 

Gin Trp Arg Asp Leu Leu Ser Pro Val Asn Val Asp Asp Asp Phe Cys 
435 440 445 

Phe Gly Gin Val Leu Gly Met Leu Leu Leu Asp Ser Val Leu Tyr Gly 
450 455 460 

Leu Val Thr Trp Tyr Met Glu Ala Val Phe Pro Gly Gin Phe Gly Val 
465 470 475 480 

Pro Gin Pro Trp Tyr Phe Phe lie Met Pro Ser Tyr Trp Cys Gly Lys 
485 490 495 

Pro Arg Ala Val Ala Gly Lys Glu Glu Glu Asp Ser Asp Pro Glu Lys 
500 505 5K) 

Ala Leu Arg Asn Glu Tyr Phe Glu Ala Glu Pro Glu Asp Leu Val Ala 
515 520 525 

Gly lie Lys He Lys His Leu Ser Lys Val Phe Arg Val Gly Asn Lys 
530 535 540 

Asp Arg Ala Ala Val Arg Asp Leu Asn Leu Asn Leu Tyr Glu Gly Gin 
545 550 555 560 



He Thr Val Leu Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Leu 
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565 570 575 

Ser Met Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Arg Ala Tyr lie 
580 585 590 

Ser Gly Tyr Glu He Ser Gin Asp Met Val Gin He Arg Lys Ser Leu 
595 600 605 

Gly Leu Cys Pro Gin His Asp He Leu Phe Asp Asn Leu Thr Val Ala 
610 615 620 

Glu His Leu Tyr Phe Tyr Ala Gin Leu Lys Gly Leu Ser Arg Gin Lys 
625 630 635 640 

Cys Pro Glu Glu Val Lys Gin Met Leu His He He Gly Leu Glu Asp 
645 650 655 

Lys Trp Asn Ser Arg Ser Arg Phe Leu Ser Gly Gly Met Arg Arg Lys 
660 665 670 

Leu Ser He Gly He Ala Leu He Ala Gly Ser Lys Val Leu He Leu 
675 680 685 

Asp Glu Pro Thr Ser Gly Met Asp Ala He Ser Arg Arg Ala He Trp 
690 695 700 

Asp Leu Leu Gin Arg Gin Lys Ser Asp Arg Thr He Val Leu Thr Thr 
705 710 715 720 

His Phe Met Asp Glu Ala Asp Leu Leu Gly Asp Arg He Ala He Met 
725 730 735 

Ala Lys Gly Glu Leu Gin Cys Cys Gly Ser Ser Leu Phe Leu Lys Gin 
740 745 750 

Lys Tyr Gly Ala Gly Tyr His Met Thr Leu Val Lys Glu Pro His Cys 
755 760 765 

Asn Pro Glu Asp He Ser Gin Leu Val His His His Val Pro Asn Ala 
770 775 780 

Thr Leu Glu Ser Ser Ala Gly Ala Glu Leu Ser Phe He Leu Pro Arg 
785 790 795 800 

Glu Ser Thr His Arg Phe Glu Gly Leu Phe Ala Lys Leu Glu Lys Lys 
805 810 815 

Gin Lys Glu Leu Gly He Ala Ser Phe Gly Ala Ser He Thr Thr Met 
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820 825 830 

Glu Glu Val Phe Leu Arg Val Gly Lys Leu Val Asp Ser Ser Met Asp 
835 840 845 

He Gin Ala He Gin Leu Pro Ala Leu Gin Tyr Gin His Glu Arg Arg 
850 855 860 

Ala Ser Asp Trp Ala Val Asp Ser Asn Leu Cys Gly Ala Met Asp Pro 
865 870 875 880 

Ser Asp Gly He Gly Ala Leu He Glu Glu Glu Arg Thr Ala Val Lys 
885 890 895 

Leu Asn Thr Gly Leu Ala Leu His Cys Gin Gin Phe Trp Ala Met Phe 
900 905 910 

Leu Lys Lys Ala Ala Tyr Ser Trp Arg Glu Trp Lys Met Val Ala Ala 
915 920 925 

Gin Val Leu Val Pro Leu Thr Cys Val Thr Leu Ala Leu Leu Ala He 
930 935 940 

Asn Tyr Ser Ser Glu Leu Phe Asp Asp Pro Met Leu Arg Leu Thr Leu 
945 950 955 960 

Gly Glu Tyr Gly Arg Thr Val Val Pro Phe Ser Val Pro Gly Thr Ser 
965 970 975 

Gin Leu Gly Gin Gin Leu Ser Glu His Leu Lys Asp Ala Leu Gin Ala 
980 985 990 

Glu Gly Gin Glu Pro Arg Glu Val Leu Gly Asp Leu Glu Glu Phe Leu 
995 1000 1005 

He Phe Arg Ala Ser Val Glu Gly Gly Gly Phe Asn Glu Arg Cys Leu 
1010 1015 1020 

Val Ala Ala Ser Phe Arg Asp Val Gly Glu Arg Thr Val Val Asn Ala 
1025 1030 1035 1040 

Leu Phe Asn Asn Gin Ala Tyr His Ser Pro Ala Thr Ala Leu Ala Val 
1045 1050 1055 

Val Asp Asn Leu Leu Phe Lys Leu Leu Cys Gly Pro His Ala Ser He 
1060 1065 1070 

Val Val Ser Asn Phe Pro Gin Pro Arg Ser Ala Leu Gin Ala Ala Lys 
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1075 1080 1085 

Asp Gin Phe Asn Glu Gly Arg Lys Gly Phe Asp lie Ala Leu Asn Leu 
1090 1095 1100 

Leu Phe Ala Met Ala Phe Leu Ala Ser Thr Phe Ser lie Leu Ala Val 
1105 1110 1115 1120 

Ser Glu Arg Ala Val Gin Ala Lys His Val Gin Phe Val Ser Gly Val 
1125 1130 1135 

His Val Ala Ser Phe Trp Leu Ser Ala Leu Leu Trp Asp Leu lie Ser 
1140 1145 1150 

Phe Leu lie Pro Ser Leu Leu Leu Leu Val Val Phe Lys Ala Phe Asp 
1155 1160 1165 

Val Arg Ala Phe Thr Arg Asp Gly His Met Ala Asp Thr Leu Leu Leu 
1170 1175 1180 

Leu Leu Leu Tyr Gly Trp Ala lie tie Pro Leu Met Tyr Leu Met Asn 
1185 1190 1195 1200 

Phe Phe Phe Leu Gly Ala Ala Thr Ala Tyr Thr Arg Leu Thr lie Phe 
1205 1210 1215 

Asn lie Leu Ser Gly lie Ala Thr Phe Leu Met Val Thr He Met Arg 
1220 1225 1230 

lie Pro Ala Val Lys Leu Glu Glu Leu Ser Lys Thr Leu Asp His Val 
1235 1240 1245 

Phe Leu Val Leu Pro Asn His Cys Leu Gly Met Ala Val Ser Ser Phe 
1250 1255 1260 

Tyr Glu Asn Tyr Glu Thr Arg Arg Tyr Cys Thr Ser Ser Glu Val Ala 
1265 1270 1275 1280 

Ala His Tyr Cys Lys Lys Tyr Asn He Gin Tyr Gin Glu Asn Phe Tyr 
1285 1290 1295 

Ala Trp Ser Ala Pro Gly Val Gly Arg Phe Val Ala Ser Met Ala Ala 
1300 1305 1310 

Ser Gly Cys Ala Tyr Leu He Leu Leu Phe Leu He Glu Thr Asn Leu 
1315 1320 1325 

Leu Gin Arg Leu Arg Gly He Leu Cys Ala Leu Arg Arg Arg Arg Thr 
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1330 1335 1340 

Leu Thr Glu Leu Tyr Thr Arg Met Pro Val Leu Pro Glu Asp Gin Asp 
1345 1350 1355 1360 

Val Ala Asp Glu Arg Thr Arg lie Leu Ala Pro Ser Pro Asp Ser Leu 
1365 1370 1375 

Leu His Thr Pro Leu lie lie Lys Glu Leu Ser Lys Val Tyr Glu Gin 
1380 1385 1390 

Arg Val Pro Leu Leu Ala Val Asp Arg Leu Ser Leu Ala Val Gin Lys 
1395 1400 1405 

Gly Glu Cys Phe Gly Leu Leu Gly Phe Asn Gly Ala Gly Lys Thr Thr 
1410 1415 1420 

Thr Phe Lys Met Leu Thr Gly Glu Glu Ser Leu Thr Ser Gly Asp Ala 
1425 1430 1435 1440 

25 Phe Val Gly Gly His Arg He Ser Ser Asp Val Gly Lys Val Arg Gin 

1445 1450 1455 



10 



15 



20 



30 



Arg He Gly Tyr Cys Pro Gin Phe Asp Ala Leu Leu Asp His Met Thr 
1460 1465 1470 

Gly Arg Glu Met Leu Val Met Tyr Ala Arg Leu Arg Gly He Pro Glu 
1475 1480 1485 

35 Arg His He Gly Ala Cys Val Glu Asn Thr Leu Arg Gly Leu Leu Leu 

1490 1495 1500 



40 



45 



Glu Pro His Ala Asn Lys Leu Val Arg Thr Tyr Ser Gly Gly Asn Lys 
1505 1510 1515 1520 

Arg Lys Leu Ser Thr Gly He Ala Leu He Gly Glu Pro Ala Val He 
1525 1530 1535 

Phe Leu Asp Glu Pro Ser Thr Gly Met Asp Pro Val Ala Arg Arg Leu 
1540 1545 1550 



Leu Trp Asp Thr Val Ala Arg Ala Arg Glu Ser Gly Lys Ala He lie 
50 1555 1560 1565 

He Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr Arg Leu 
1570 1575 1580 



55 



Ala He Met Val Gin Gly Gin Phe Lys Cys Leu Gly Ser Pro Gin His 
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1585 1590 1595 1600 

Leu Lys Ser Lys Phe Gly Ser Gly Tyr Ser Leu Arg Ala Lys Val Gin 
1605 1610 1615 

Ser Glu Gly Gin Gin Glu Ala Leu Glu Glu Phe Lys Ala Phe Val Asp 
1620 1625 1630 

Leu Thr Phe Pro Gly Ser Val Leu Glu Asp Glu His Gin Gly Met Val 
1635 1640 1645 

His Tyr His Leu Pro Gly Arg Asp Leu Ser Trp Ala Lys Val Phe Gly 
1650 1655 1660 

lie Leu Glu Lys Ala Lys Glu Lys Tyr Gly Val Asp Asp Tyr Ser Val 
1665 1670 1675 1680 

Ser Gin lie Ser Leu Glu Gin Val Phe Leu Ser Phe Ala His Leu Gin 
1685 1690 1695 

2s Pro Pro Thr Ala Glu Glu Gly Arg 

1700 



w 



15 



20 



30 <210> 47 

<211> 2273 

<212> PRT 

<213> Homo sapiens 

<400> 47 

Met Gly Phe Val Arg Gin lie Gin Leu Leu Leu Trp Lys Asn Trp Thr 
1 5 10 15 

Leu Arg Lys Arg Gin Lys lie Arg Phe Val Val Glu Leu Val Trp Pro 
20 25 30 

Leu Ser Leu Phe Leu Val Leu lie Trp Leu Arg Asn Ala Asn Pro Leu 
45 35 40 45 

Tyr Ser His His Glu Cys His Phe Pro Asn Lys Ala Met Pro Ser Ala 
50 55 60 



35 



40 



50 



55 



Gly Met Leu Pro Trp Leu Gin Gly lie Phe Cys Asn Val Asn Asn Pro 
65 70 75 80 

Cys Phe Gin Ser Pro Thr Pro Gly Glu Ser Pro Gly lie Val Ser Asn 
85 90 95 
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Tyr Asn Asn Ser lie Leu Ala Arg Val Tyr Arg Asp Phe Gin Glu Leu 
100 105 110 

Leu Met Asn Ala Pro Glu Ser Gin His Leu Gly Arg lie Trp Thr Glu 
115 120 125 

Leu His He Leu Ser Gin Phe Met Asp Thr Leu Arg Thr His Pro Glu 
130 135 140 

Arg He Ala Gly Arg Gly He Arg He Arg Asp He Leu Lys Asp Glu 
145 150 155 160 

Glu Thr Leu Thr Leu Phe Leu He Lys Asn He Gly Leu Ser Asp Ser 
165 170 175 

Val Val Tyr Leu Leu He Asn Ser Gin Val Arg Pro Glu Gin Phe Ala 
180 185 190 

His Gly Val Pro Asp Leu Ala Leu Lys Asp He Ala Cys Ser Glu Ala 
195 200 205 

Leu Leu Glu Arg Phe He He Phe Ser Gin Arg Arg Gly Ala Lys Thr 
210 215 220 

Val Arg Tyr Ala Leu Cys Ser Leu Ser Gin Gly Thr Leu Gin Trp He 
225 230 235 240 

Glu Asp Thr Leu Tyr Ala Asn Val Asp Phe Phe Lys Leu Phe Arg Val 
245 250 255 

Leu Pro Thr Leu Leu Asp Ser Arg Ser Gin Gly He Asn Leu Arg Ser 
260 265 270 

Trp Gly Gly He Leu Ser Asp Met Ser Pro Arg He Gin Glu Phe He 
275 280 285 

His Arg Pro Ser Met Gin Asp Leu Leu Trp Val Thr Arg Pro Leu Met 
290 295 300 

Gin Asn Gly Gly Pro Glu Thr Phe Thr Lys Leu Met Gly He Leu Ser 
305 310 315 320 

Asp Leu Leu Cys Gly Tyr Pro Glu Gly Gly Gly Ser Arg Val Leu Ser 
325 330 335 



Phe Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala Phe Leu Gly He Asp 
340 345 350 
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Ser Thr Arg Lys Asp Pro He Tyr Ser Tyr Asp Arg Arg Thr Thr Ser 
355 360 365 

Phe Cys Asn Ala Leu He Gin Ser Leu Glu Ser Asn Pro Leu Thr Lys 
370 375 380 

He Ala Trp Arg Ala Ala Lys Pro Leu Leu Met Gly Lys He Leu Tyr 
385 390 395 400 

Thr Pro Asp Ser Pro Ala Ala Arg Arg lie Leu Lys Asn Ala Asn Ser 
405 410 415 

Thr Phe Glu Glu Leu Glu His Val Arg Lys Leu Val Lys Ala Trp Glu 
420 425 430 

20 Glu Val Gly Pro Gin He Trp Tyr Phe Phe Asp Asn Ser Thr Gin Met 

435 440 445 



10 



15 



25 



30 



Asn Met He Arg Asp Thr Leu Gly Asn Pro Thr Val Lys Asp Phe Leu 
450 455 460 

Asn Arg Gin Leu Gly Glu Glu Gly He Thr Ala Glu Ala He Leu Asn 
465 470 475 480 

Phe Leu Tyr Lys Gly Pro Arg Glu Ser Gin Ala Asp Asp Met Ala Asn 
485 490 495 

Phe Asp Trp Arg Asp He Phe Asn He Thr Asp Arg Thr Leu Arg Leu 
500 505 510 

Val Asn Gin Tyr Leu Glu Cys Leu Val Leu Asp Lys Phe Glu Ser Tyr 
515 520 525 

Asn Asp Glu Thr Gin Leu Thr Gin Arg Ala Leu Ser Leu Leu Glu Glu 
530 535 540 

Asn Met Phe Trp Ala Gly Val Val Phe Pro Asp Met Tyr Pro Trp Thr 
545 550 555 560 

Ser Ser Leu Pro Pro His Val Lys Tyr Lys lie Arg Met Asp He Asp 
565 570 575 

Val Val Glu Lys Thr Asn Lys lie Lys Asp Arg Tyr Trp Asp Ser Gly 
580 585 590 

55 Pro Arg Ala Asp Pro Val Glu Asp Phe Arg Tyr He Trp Gly Gly Phe 

595 600 605 



40 



45 



50 
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Ala Tyr Leu Gin Asp Met Val Glu Gin Gly He Thr Arg Ser Gin Val 
610 615 620 

Gin Ala Glu Ala Pro Val Gly He Tyr Leu Gin Gin Met Pro Tyr Pro 
625 630 635 640 

Cys Phe Val Asp Asp Ser Phe Met He He Leu Asn Arg Cys Phe Pro 
645 650 655 

lie Phe Met Val Leu Ala Trp He Tyr Ser Val Ser Met Thr Val Lys 
660 665 670 

Ser He Val Leu Glu Lys Glu Leu Arg Leu Lys Glu Thr Leu Lys Asn 
675 680 685 

Gin Gly Val Ser Asn Ala Val He Trp Cys Thr Trp Phe Leu Asp Ser 
690 695 700 

Phe Ser lie Met Ser Met Ser He Phe Leu Leu Thr He Phe He Met 
705 710 715 720 

His Gly Arg He Leu His Tyr Ser Asp Pro Phe He Leu Phe Leu Phe 
725 730 735 

Leu Leu Ala Phe Ser Thr Ala Thr He Met Leu Cys Phe Leu Leu Ser 
740 745 750 

Thr Phe Phe Ser Lys Ala Ser Leu Ala Ala Ala Cys Ser Gly Val He 
755 760 765 

Tyr Phe Thr Leu Tyr Leu Pro His He Leu Cys Phe Ala Trp Gin Asp 
770 775 780 

Arg Met Thr Ala Glu Leu Lys Lys Ala Val Ser Leu Leu Ser Pro Val 
785 790 795 800 

Ala Phe Gly Phe Gly Thr Glu Tyr Leu Val Arg Phe Glu Glu Gin Gly 
805 810 815 

Leu Gly Leu Gin Trp Ser Asn He Gly Asn Ser Pro Thr Glu Gly Asp 
820 825 830 

Glu Phe Ser Phe Leu Leu Ser Met Gin Met Met Leu Leu Asp Ala Ala 
835 840 845 

Cys Tyr Gly Leu Leu Ala Trp Tyr Leu Asp Gin Val Phe Pro Gly Asp 
850 855 860 
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Tyr Gly Thr Pro Leu Pro Trp Tyr Phe Leu Leu Gin Glu Ser Tyr Trp 
865 870 875 880 

Leu Ser Gly Glu Gly Cys Ser Thr Arg Glu Glu Arg Ala Leu Glu Lys 
885 890 895 

Thr Glu Pro Leu Thr Glu Glu Thr Glu Asp Pro Glu His Pro Glu Gly 
900 905 910 

lie His Asp Ser Phe Phe Glu Arg Glu His Pro Gly Trp Val Pro Gly 
915 920 925 

Val Cys Val Lys Asn Leu Val Lys lie Phe Glu Pro Cys Gly Arg Pro 
930 . 935 940 

Ala Val Asp Arg Leu Asn lie Thr Phe Tyr Glu Asn Gin He Thr Ala 
945 950 955 960 

Phe Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Leu Ser He Leu 
965 970 975 

Thr Gly Leu Leu Pro Pro Thr Ser Gly Thr Val Leu Val Gly Gly Arg 
980 985 990 

Asp He Glu Thr Ser Leu Asp Ala Val Arg Gin Ser Leu Gly Met Cys 
995 1000 1005 

Pro Gin His Asn He Leu Phe His His Leu Thr Val Ala Glu His Met 
1010 1015 1020 

Leu Phe Tyr Ala Gin Leu Lys Gly Lys Ser Gin Glu Glu Ala Gin Leu 
1025 1030 1035 1040 

Glu Met Glu Ala Met Leu Glu Asp Thr Gly Leu His His Lys Arg Asn 
1045 1050 1055 

Glu Glu Ala Gin Asp Leu Ser Gly Gly Met Gin Arg Lys Leu Ser Val 
1060 1065 1070 

Ala He Ala Phe Val Gly Asp Ala Lys Val Val He Leu Asp Glu Pro 
1075 1080 1085 

Thr Ser Gly Val Asp Pro Tyr Ser Arg Arg Ser He Trp Asp Leu Leu 
1090 1095 1100 

Leu Lys Tyr Arg Ser Gly Arg Thr He He Met Pro Thr His His Met 
1105 1110 1115 1120 
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Asp Glu Ala Asp His Gin Gly Asp Arg He Ala He He Ala Gin Gly 
1125 1130 H35 

5 Arg Leu Tyr Cys Ser Gly Thr Pro Leu Phe Leu Lys Asn Cys Phe Gly 

1140 H45 H50 

Thr Gly Leu Tyr Leu Thr Leu Val Arg Lys Met Lys Asn He Gin Ser 
10 1155 H60 H65 

Gin Arg Lys Gly Ser Glu Gly Thr Cys Ser Cys Ser Ser Lys Gly Phe 
1170 1175 1180 



15 



20 



25 



35 



45 



50 



Ser Thr Thr Cys Pro Ala His Val Asp Asp Leu Thr Pro Glu Gin Val 
1185 1190 H95 1200 

Leu Asp Gly Asp Val Asn Glu Leu Met Asp Val Val Leu His His Val 
1205 1210 1215 

Pro Glu Ala Lys Leu Val Glu Cys He Gly Gin Glu Leu He Phe Leu 
1220 1225 1230 

Leu Pro Asn Lys Asn Phe Lys His Arg Ala Tyr Ala Ser Leu Phe Arg 
1235 1240 1245 

Glu Leu Glu Glu Thr Leu Ala Asp Leu Gly Leu Ser Ser Phe Gly He 
1250 1255 1260 

Ser Asp Thr Pro Leu Glu Glu He Phe Leu Lys Val Thr Glu Asp Ser 
1265 1270 1275 1280 

Asp Ser Gly Pro Leu Phe Ala Gly Gly Ala Gin Gin Lys Arg Glu Asn 
1285 1290 1295 

Val Asn Pro Arg His Pro Cys Leu Gly Pro Arg Glu Lys Ala Gly Gin 
1300 1305 1310 

Thr Pro Gin Asp Ser Asn Val Cys Ser Pro Gly Ala Pro Ala Ala His 
1315 1320 1325 

Pro Glu Gly Gin Pro Pro Pro Glu Pro Glu Cys Pro Gly Pro Gin Leu 
1330 1335 1340 

Asn Thr Gly Thr Gin Leu Val Leu Gin His Val Gin Ala Leu Leu Val 
1345 1350 1355 1360 

Lys Arg Phe Gin His Thr He Arg Ser His Lys Asp Phe Leu Ala Gin 
1365 1370 1375 
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lie Val Leu Pro Ala Thr Phe Val Phe Leu Ala Leu Met Leu Ser He 
1380 1385 1390 



Val He Leu Pro Phe Gly Glu Tyr 
1395 1400 

He Tyr Gly Gin Gin Tyr Thr Phe 
1410 1415 

Glu Gin Phe Thr Val Leu Ala Asp 
1425 1430 



Pro Ala Leu Thr Leu His Pro Trp 
1405 

Phe Ser Met Asp Glu Pro Gly Ser 
1420 

Val Leu Leu Asn Lys Pro Gly Phe 
1435 1440 



Gly Asn Arg Cys Leu Lys Glu Gly Trp Leu Pro Glu Tyr Pro Cys Gly 
1445 1450 1455 

Asn Ser Thr Pro Trp Lys Thr Pro Ser Val Ser Pro Asn He Thr Gin 
1460 1465 1470 

Leu Phe Gin Lys Gin Lys Trp Thr Gin Val Asn Pro Ser Pro Ser Cys 
1475 1480 1485 

Arg Cys Ser Thx Arg Glu Lys Leu Thr Met Leu Pro Glu Cys Pro Glu 
1490 1495 1500 

Gly Ala Gly Gly Leu Pro Pro Pro Gin Arg Thr Gin Arg Ser Thr Glu 
1505 1510 1515 1520 

He Leu Gin Asp Leu Thr Asp Arg Asn He Ser Asp Phe Leu Val Lys 
1525 1530 1535 

Thr Tyr Pro Ala Leu He Arg Ser Ser Leu Lys Ser Lys Phe Trp Val 
1540 1545 1550 

Asn Glu Gin Arg Tyr Gly Gly He Ser He Gly Gly Lys Leu Pro Val 
1555 1560 1565 

Val Pro He Thr Gly Glu Ala Leu Val Gly Phe Leu Ser Asp Leu Gly 
1570 1575 1580 

Arg He Met Asn Val Ser Gly Gly Pro He Thr Arg Glu Ala Ser Lys 
1585 1590 1595 1600 

Glu He Pro Asp Phe Leu Lys His Leu Glu Thr Glu Asp Asn He Lys 
1605 1610 1615 

Val Trp Phe Asn Asn Lys Gly Trp His Ala Leu Val Ser Phe Leu Asn 
1620 1625 1630 
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Val Ala His Asn Ala lie Leu Arg Ala Ser Leu Pro Lys Asp Arg Ser 
1635 1640 1645 

Pro Glu Glu Tyr Gly lie Thr Val lie Ser Gin Pro Leu Asn Leu Thr 
1650 1655 1660 

Lys Glu Gin Leu Ser Glu lie Thr Val Leu Thr Thr Ser Val Asp Ala 
1665 1670 1675 1680 

Val Val Ala lie Cys Val He Phe Ser Met Ser Phe Val Pro Ala Ser 
1685 1690 1695 

Phe Val Leu Tyr Leu He Gin Glu Arg Val Asn Lys Ser Lys His Leu 
1700 1705 1710 

Gin Phe He Ser Gly Val Ser Pro Thr Thr Tyr Trp Val Thr Asn Phe 
1715 1720 1725 

Leu Trp Asp He Met Asn Tyr Ser Val Ser Ala Gly Leu Val Val Gly 
1730 1735 1740 

He Phe He Gly Phe Gin Lys Lys Ala Tyr Thr Ser Pro Glu Asn Leu 
1745 1750 1755 1760 

Pro Ala Leu Val Ala Leu Leu Leu Leu Tyr Gly Trp Ala Val He Pro 
1765 1770 1775 

Met Met Tyr Pro Ala Ser Phe Leu Phe Asp Val Pro Ser Thr Ala Tyr 
1780 1785 1790 

Val Ala Leu Ser Cys Ala Asn Leu Phe He Gly He Asn Ser Ser Ala 
1795 1800 1805 

He Thr Phe He Leu Glu Leu Phe Asp Asn Asn Arg Thr Leu Leu Arg 
1810 1815 1820 

Phe Asn Ala Val Leu Arg Lys Leu Leu He Val Phe Pro His Phe Cys 
1825 1830 1835 1840 

Leu Gly Arg Gly Leu He Asp Leu Ala Leu Ser Gin Ala Val Thr Asp 
1845 1850 1855 

Val Tyr Ala Arg Phe Gly Glu Glu His Ser Ala Asn Pro Phe His Trp 
1860 1865 1870 

Asp Leu He Gly Lys Asn Leu Phe Ala Met Val Val Glu Gly Val Val 
1875 1880 1885 



62 



EP 1217 066 A1 



Tyr Phe Leu Leu Thr Leu Leu Val Gin Arg His Phe Phe Leu Ser Gin 
1890 1895 1900 

Trp lie Ala Glu Pro Thr Lys Glu Pro lie Val Asp Glu Asp Asp Asp 
1905 1910 1915 1920 

Val Ala Glu Glu Arg Gin Arg lie lie Thr Gly Gly Asn Lys Thr Asp 
1925 1930 1935 

lie Leu Arg Leu His Glu Leu Thr Lys He Tyr Leu Gly Thr Ser Ser 
1940 1945 1950 

Pro Ala Val Asp Arg Leu Cys Val Gly Val Arg Pro Gly Glu Cys Phe 
1955 1960 1965 

Gly Leu Leu Gly Val Asn Gly Ala Gly Lys Thr Thr Thr Phe Lys Met 
1970 1975 1980 

Leu Thr Gly Asp Thr Thr Val Thr Ser Gly Asp Ala Thr Val Ala Gly 
1985 1990 1995 2000 

Lys Ser He Leu Thr Asn He Ser Glu Val His Gin Asn Met Gly Tyr 
2005 2010 2015 

Cys Pro Gin Phe Asp Ala He Asp Glu Leu Leu Thr Gly Arg Glu His 
2020 2025 2030 

Leu Tyr Leu Tyr Ala Arg Leu Arg Gly Val Pro Ala Glu Glu He Glu 
2035 2040 2045 

Lys Val Ala Asn Trp Ser He Lys Ser Leu Gly Leu Thr Val Tyr Ala 
2050 2055 2060 

Asp Cys Leu Ala Gly Thr Tyr Ser Gly Gly Asn Lys Arg Lys Leu Ser 
2065 2070 2075 2080 

Thr Ala He Ala Leu He Gly Cys Pro Pro Leu Val Leu Leu Asp Glu 
2085 2090 2095 

Pro Thr Thr Gly Met Asp Pro Gin Ala Arg Arg Met Leu Trp Asn Val 
2100 2105 2110 

He Val Ser He He Arg Lys Gly Arg Ala Val Val Leu Thr Ser His 
2115 2120 2125 

Ser Met Glu Glu Cys Glu Ala Leu Cys Thr Arg Leu Ala He Met Val 
2130 2135 2140 
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Lys Gly Ala Phe Arg Cys Met Gly Thr He Gin His Leu Lys Ser Lys 
2145 2150 2155 2160 

Phe Gly Asp Gly Tyr He Val Thr Met Lys He Lys Ser Pro Lys Asp 
2165 2170 2175 

Asp Leu Leu Pro Asp Leu Asn Pro Val Glu Gin Phe Phe Gin Gly Asn 
2180 2185 2190 

Phe Pro Gly Ser Val Gin Arg Glu Arg His Tyr Asn Met Leu Gin Phe 
2195 2200 2205 

Gin Val Ser Ser Ser Ser Leu Ala Arg He Phe Gin Leu Leu Leu Ser 
2210 2215 2220 

His Lys Asp Ser Leu Leu He Glu Glu Tyr Ser Val Thr Gin Thr Thr 
2225 2230 2235 2240 

Leu Asp Gin Val Phe Val Asn Phe Ala Lys Gin Gin Thr Glu Ser His 
2245 2250 2255 

Asp Leu Pro Leu His Pro Arg Ala Ala Gly Ala Ser Arg Gin Ala Gin 
2260 2265 2270 



Asp 



<210> 48 

<211> 2146 

<212> PRT 

<213> Homo sapiens 

<400> 48 

Met Ala Phe Trp Thr Gin Leu Met Leu Leu Leu Trp Lys Asn Phe Met 
15 10 15 

Tyr Arg Arg Arg Gin Pro Val Gin Leu Leu Val Glu Leu Leu Trp Pro 
20 25 30 

Leu Phe Leu Phe Phe He Leu Val Ala Val Arg His Ser His Pro Pro 
35 40 45 

Leu Glu His His Glu Cys His Phe Pro Asn Lys Pro Leu Pro Ser Ala 
50 55 60 
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Gly Thr Val Pro Trp Leu Gin Gly Leu He Cys Asn Val Asn Asn Thr 
65 70 75 80 

Cys Phe Pro Gin Leu Thr Pro Gly Glu Glu Pro Gly Arg Leu Ser Asn 
85 90 95 

Phe Asn Asp Ser Leu Val Ser Arg Leu Leu Ala Asp Ala Arg Thr Val 
100 105 110 

Leu Gly Gly Ala Ser Ala His Arg Thr Leu Ala Gly Leu Gly Lys Leu 
115 120 125 

He Ala Thr Leu Arg Ala Ala Arg Ser Thr Ala Gin Pro Gin Pro Thr 
130 135 140 

Lys Gin Ser Pro Leu Glu Pro Pro Met Leu A3p Val Ala Glu Leu Leu 
145 150 155 160 

Thr Ser Leu Leu Arg Thr Glu Ser Leu Gly Leu Ala Leu Gly Gin Ala 
165 170 175 

Gin Glu Pro Leu His Ser Leu Leu Glu Ala Ala Glu Asp Leu Ala Gin 
180 185 190 

Glu Leu Leu Ala Leu Arg Ser Leu Val Glu Leu Arg Ala Leu Leu Gin 
195 200 205 

Arg Pro Arg Gly Thr Ser Gly Pro Leu Glu Leu Leu Ser Glu Ala Leu 
210 215 220 

Cys Ser Val Arg Gly Pro Ser Ser Thr Val Gly Pro Ser Leu Asn Trp 
225 230 235 240 

Tyr Glu Ala Ser Asp Leu Met Glu Leu Val Gly Gin Glu Pro Glu Ser 
245 250 255 

Ala Leu Pro Asp Ser Ser Leu Ser Pro Ala Cys Ser Glu Leu He Gly 
260 265 270 

Ala Leu Asp Ser His Pro Leu Ser Arg Leu Leu Trp Arg Arg Leu Lys 
275 280 285 

Pro Leu He Leu Gly Lys Leu Leu Phe Ala Pro Asp Thr Pro Phe Thr 
290 295 300 

Arg Lys Leu Met Ala Gin Val Asn Arg Thr Phe Glu Glu Leu Thr Leu 
305 310 315 320 
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Leu Arg Asp Val Arg Glu Val Trp Glu Met Leu Gly Pro Arg lie Phe 
325 330 335 

Thr Phe Met Asn Asp Ser Ser Asn Val Ala Met Leu Gin Arg Leu Leu 
340 345 350 

Gin Met Gin Asp Glu Gly Arg Arg Gin Pro Arg Pro Gly Gly Arg Asp 
355 360 365 

His Met Glu Ala Leu Arg Ser Phe Leu Asp Pro Gly Ser Gly Gly Tyr 
370 375 380 

Ser Trp Gin Asp Ala His Ala Asp Val Gly His Leu Val Gly Thr Leu 
385 390 395 400 

Gly Arg Val Thr Glu Cys Leu Ser Leu Asp Lys Leu Glu Ala Ala Pro 
405 410 415 

Ser Glu Ala Ala Leu Val Ser Arg Ala Leu Gin Leu Leu Ala Glu His 
420 425 430 

Arg Phe Trp Ala Gly Val Val Phe Leu Gly Pro Glu Asp Ser Ser Asp 
435 440 445 

Pro Thr Glu His Pro Thr Pro Asp Leu Gly Pro Gly His Val Arg He 
450 455 460 

Lys He Arg Met Asp He Asp Val Val Thr Arg Thr Asn Lys He Arg 
465 470 475 480 

Asp Arg Phe Trp Asp Pro Gly Pro Ala Ala Asp Pro Leu Thr Asp Leu 
485 490 495 

Arg Tyr Val Trp Gly Gly Phe Val Tyr Leu Gin Asp Leu Val Glu Arg 
500 505 510 

Ala Ala Val Arg Val Leu Ser Gly Ala Asn Pro Arg Ala Gly Leu Tyr 
515 520 525 

Leu Gin Gin Met Pro Tyr Pro Cys Tyr Val Asp Asp Val Phe Leu Arg 
530 535 540 

Val Leu Ser Arg Ser Leu Pro Leu Phe Leu Thr Leu Ala Trp He Tyr 
545 550 555 560 



Ser Val Thr Leu Thr Val Lys Ala Val Val Arg Glu Lys Glu Thr Arg 
565 570 575 
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Leu Arg Asp Thr Met Arg Ala Met Gly Leu Ser Arg Ala Val Leu Trp 
580 585 590 

Leu Gly Trp Phe Leu Ser Cys Leu Gly Pro Phe Leu Leu Ser Ala Ala 
595 600 605 



10 



Leu Leu Val Leu Val Leu Lys Leu Gly Asp lie Leu Pro Tyr Ser His 
610 615 620 



15 



Pro Gly Val Val Phe Leu Phe Leu Ala Ala Phe Ala Val Ala Thr Val 

625 630 635 640 

Thr Gin Ser Phe Leu Leu Ser Ala Phe Phe Ser Arg Ala Asn Leu Ala 

645 650 655 



20 



Ala Ala Cys Gly Gly Leu Ala Tyr Phe Ser Leu Tyr Leu Pro Tyr Val 
660 665 670 



25 



Leu Cys Val Ala Trp Arg Asp Arg Leu Pro Ala Gly Gly Arg Val Ala 
675 680 685 

Ala Ser Leu Leu Ser Pro Val Ala Phe Gly Phe Gly Cys Glu Ser Leu 
690 695 700 



30 



Ala Leu Leu Glu Glu Gin Gly Glu Gly Ala Gin Trp His Asn Val Gly 
705 710 715 720 



Thr Arg Pro Thr Ala Asp Val Phe Ser Leu Ala Gin Val Ser Gly Leu 
725 730 735 

Leu Leu Leu Asp Ala Ala Leu Tyr Gly Leu Ala Thr Trp Tyr Leu Glu 
740 745 750 



40 



Ala Val Cys Pro Gly Gin Tyr Gly lie Pro Glu Pro Trp Asn Phe Pro 
755 760 765 



45 



Phe Arg Arg Ser Tyr Trp Cys Gly Pro Arg Pro Pro Lys Ser Pro Ala 
770 775 780 



50 



Pro Cys Pro Thr Pro Leu Asp Pro Lys Val Leu Val Glu Glu Ala Pro 
785 790 795 800 

Pro Gly Leu Ser Pro Gly Val Ser Val Arg Ser Leu Glu Lys Arg Phe 
805 810 815 



55 



Pro Gly Ser Pro Gin Pro Ala Leu Arg Gly Leu Ser Leu Asp Phe Tyr 
820 825 830 
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Gin Gly His He Thr Ala Phe Leu Gly His Asn Gly Ala Gly Lys Thr 
835 840 845 

Thr Thr Leu Ser lie Leu Ser Gly Leu Phe Pro Pro Ser Gly Gly Ser 
850 855 860 

Ala Phe He Leu Gly His Asp Val Arg Ser Ser Met Ala Ala He Arg 
865 870 875 880 

Pro His Leu Gly Val Cys Pro Gin Tyr Asn Val Leu Phe Asp Met Leu 
885 890 895 

Thr Val Asp Glu His Val Trp Phe Tyr Gly Arg Leu Lys Gly Leu Ser 
900 905 910 

Ala Ala Val Val Gly Pro Glu Gin Asp Arg Leu Leu Gin Asp Val Gly 
915 920 925 

Leu Val Ser Lys Gin Ser Val Gin Thr Arg His Leu Ser Gly Gly Met 
930 935 940 

Gin Arg Lys Leu Ser Val Ala He Ala Phe Val Gly Gly Ser Gin Val 
945 950 955 960 

Val He Leu Asp Glu Pro Thr Ala Gly Val Asp Pro Ala Ser Arg Arg 
965 970 975 

Gly He Trp Glu Leu Leu Leu Lys Tyr Arg Glu Gly Arg Thr Leu He 
980 985 990 

Leu Ser Thr His His Leu Asp Glu Ala Glu Leu Leu Gly Asp Arg Val 
995 1000 1005 

Ala Val Val Ala Gly Gly Arg Leu Cys Cys Cys Gly Ser Pro Leu Phe 
1010 1015 1020 

Leu Arg Arg His Leu Gly Ser Gly Tyr Tyr Leu Thr Leu Val Lys Ala 
1025 1030 1035 1040 

Arg Leu Pro Leu Thr Thr Asn Glu Lys Ala Asp Thr Asp Met Glu Gly 
1045 1050 1055 

Ser Val Asp Thr Arg Gin Glu Lys Lys Asn Gly Ser Gin Gly Ser Arg 
1060 1065 1070 

Val Gly Thr Pro Gin Leu Leu Ala Leu Val Gin His Trp Val Pro Gly 
1075 1080 1085 



68 



EP 1 217 066 A1 



Ala Arg Leu Val Glu Glu Leu Pro His Glu Leu Val Leu Val Leu Pro 
1090 1095 1100 

Tyr Thr Gly Ala His Asp Gly Ser Phe Ala Thr Leu Phe Arg Glu Leu 
1105 1110 1115 1120 

Asp Thr Arg Leu Ala Glu Leu Arg Leu Thr Gly Tyr Gly He Ser Asp 
1125 1130 1135 

Thr Ser Leu Glu Glu He Phe Leu Lys Val Val Glu Glu Cys Ala Ala 
1140 1145 1150 

Asp Thr Asp Met Glu Asp Gly Ser Cys Gly Gin His Leu Cys Thr Gly 
1155 1160 1165 

lie Ala Gly Leu Asp Val Thr Leu Arg Leu Lys Met Pro Pro Gin Glu 
1170 1175 1180 

Thr Ala Leu Glu Asn Gly Glu Pro Ala Gly Ser Ala Pro Glu Thr Asp 
1185 1190 1195 1200 

Gin Gly Ser Gly Pro Asp Ala Val Gly Arg Val Gin Gly Trp Ala Leu 
1205 1210 1215 

Thr Arg Gin Gin Leu Gin Ala Leu Leu Leu Lys Arg Phe Leu Leu Ala 
1220 1225 1230 

Arg Arg Ser Arg Arg Gly Leu Phe Ala Gin He Val Leu Pro Ala Leu 
1235 1240 1245 

Phe Val Gly Leu Ala Leu Val Phe Ser Leu He Val Pro Pro Phe Gly 
1250 1255 1260 

His Tyr Pro Ala Leu Arg Leu Ser Pro Thr Met Tyr Gly Ala Gin Val 
1265 1270 1275 1280 

Ser Phe Phe Ser Glu Asp Ala Pro Gly Asp Pro Gly Arg Ala Arg Leu 
1285 1290 1295 

Leu Glu Ala Leu Leu Gin Glu Ala Gly Leu Glu Glu Pro Pro Val Gin 
1300 1305 1310 

His Ser Ser His Arg Phe Ser Ala Pro Glu Val Pro Ala Glu Val Ala 
1315 1320 1325 

Lys Val Leu Ala Ser Gly Asn Trp Thr Pro Glu Ser Pro Ser Pro Ala 
1330 1335 1340 
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Cys Gin Cys Ser Gin Pro Gly Ala Arg Arg Leu Leu Pro Asp Cys Pro 
1345 1350 1355 1360 

Ala Ala Ala Gly Gly Pro Pro Pro Pro Gin Ala Val Thr Gly Ser Gly 
1365 1370 1375 

Glu Val Val Gin Asn Leu Thr Gly Arg Asn Leu Ser Asp Phe Leu Val 
1380 1385 1390 

Lys Thr Tyr Pro Arg Leu Val Arg Gin Gly Leu Lys Thr Lys Lys Trp 
1395 1400 1405 

Val Asn Glu Val Arg Tyr Gly Gly Phe Ser Leu Gly Gly Arg Asp Pro 
1410 1415 1420 

Gly Leu Pro Ser Gly Gin Glu Leu Gly Arg Ser Val Glu Glu Leu Trp 
1425 1430 1435 1440 

Ala Leu Leu Ser Pro Leu Pro Gly Gly Ala Leu Asp Arg Val Leu Lys 
1445 1450 1455 

Asn Leu Thr Ala Trp Ala His Ser Leu Asp Ala Gin Asp Ser Leu Lys 
1460 1465 1470 

He Trp Phe Asn Asn Lys Gly Trp His Ser Met Val Ala Phe Val Asn 
1475 1480 1485 

Arg Ala Ser Asn Ala lie Leu Arg Ala His Leu Pro Pro Gly Arg Ala 
1490 1495 1500 

Arg His Ala His Ser He Thr Thr Leu Asn His Pro Leu Asn Leu Thr 
1505 1510 1515 1520 

Lys Glu Gin Leu Phe Glu Ala Ala Leu Met Ala Ser Ser Val Asp Val 
1525 1530 1535 

Leu Val Ser He Cys Val Val Phe Ala Met Ser Phe Val Pro Ala Ser 
1540 1545 1550 

Phe Thr Leu val Leu He Glu Glu Arg Val Thr Arg Ala Lys His Leu 
1555 1560 1565 

Gin Leu Met Gly Gly Leu Ser Pro Thr Leu Tyr Trp Leu Gly Asn Phe 
1570 1575 1580 

Leu Trp Asp Met Cys Asn Tyr Leu Val Pro Ala Cys He Val Val Leu 
1585 1590 1595 1600 
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10 



15 



20 



25 



30 



40 



45 



50 



lie Phe Leu Ala Phe Gin Gin Arg Ala Tyr Val Ala Pro Ala Asn Leu 
1605 1610 1615 

Pro Ala Leu Leu Leu Leu Leu Leu Leu Tyr Gly Trp Ser lie Thr Pro 
1620 1625 1630 

Leu Met Tyr Pro Ala Ser Phe Phe Phe Ser Val Pro Ser Thr Ala Tyr 
1635 1640 1645 

Val Val Leu Thr Cys He Asn Leu Phe He Gly He Asn Gly Ser Met 
1650 1655 1660 

Ala Thr Phe Val Leu Glu Leu Phe Ser Asp Gin Lys Leu Gin Glu Val 
1665 1670 1675 1680 

Ser Arg He Leu Lys Gin Val Phe Leu He Phe Pro His Phe Cys Leu 
1685 1690 1695 

Gly Arg Gly Leu He Asp Met Val Arg Asn Gin Ala Met Ala Asp Ala 
1700 1705 1710 

Phe Glu Arg Leu Gly Asp Arg Gin Phe Gin Ser Pro Leu Arg Trp Glu 
1715 1720 1725 

Val Val Gly Lys Asn Leu Leu Ala Met Val He Gin Gly Pro Leu Phe 
1730 1735 1740 



Leu Leu Phe Thr Leu Leu Leu Gin His Arg Ser Gin Leu Leu Pro Gin 
35 1745 1750 1755 1760 

Pro Arg Val Arg Ser Leu Pro Leu Leu Gly Glu Glu Asp Glu Asp Val 
1765 1770 1775 



Ala Arg Glu Arg Glu Arg Val Val Gin Gly Ala Thr Gin Gly Asp Val 
1780 1785 1790 

Leu Val Leu Arg Asn Leu Thr Lys Val Tyr Arg Gly Gin Arg Met Pro 
1795 1800 1805 

Ala Val Asp Arg Leu Cys Leu Gly He Pro Pro Gly Glu Cys Phe Gly 
1810 1815 1820 

Leu Leu Gly Val Asn Gly Ala Gly Lys Thr Ser Thr Phe Arg Met Val 
1825 1830 1835 1840 

Thr Gly Asp Thr Leu Ala Ser Arg Gly Glu Ala Val Leu Ala Gly His 
1845 1850 1855 
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Ser Val Ala Arg Glu Pro Ser Ala Ala His Leu Ser Met Gly Tyr Cys 
1860 1865 1870 

Pro Gin Ser Asp Ala lie Phe Glu Leu Leu Thr Gly Arg Glu His Leu 
1875 1880 1885 

Glu Leu Leu Ala Arg Leu Arg Gly Val Pro Glu Ala Gin Val Ala Gin 
1890 1895 1900 

Thr Ala Gly Ser Gly Leu Ala Arg Leu Gly Leu Ser Trp Tyr Ala Asp 
1905 1910 1915 1920 

Arg Pro Ala Gly Thr Tyr Ser Gly Gly Asn Lys Arg Lys Leu Ala Thr 
1925 1930 1935 

Ala Leu Ala Leu Val Gly Asp Pro Ala Val Val Phe Leu Asp Glu Pro 
1940 1945 1950 

Thr Thr Gly Met Asp Pro Ser Ala Arg Arg Phe Leu Trp Asn Ser Leu 
1955 1960 1965 

Leu Ala Val Val Arg Glu Gly Arg Ser Val Met Leu Thr Ser His Ser 
1970 1975 1980 

Met Glu Glu Cys Glu Ala Leu Cys Ser Arg Leu Ala He Met Val Asn 
1985 1990 1995 2000 

Gly Arg Phe Arg Cys Leu Gly Ser Pro Gin His Leu Lys Gly Arg Phe 
2005 2010 2015 

Ala Ala Gly His Thr Leu Thr Leu Arg Val Pro Ala Ala Arg Ser Gin 
2020 2025 2030 

Pro Ala Ala Ala Phe Val Ala Ala Glu Phe Pro Gly Ser Glu Leu Arg 
2035 2040 2045 

Glu Ala His Gly Gly Arg Leu Arg Phe Gin Leu Pro Pro Gly Gly Arg 
2050 2055 2060 

Cys Ala Leu Ala Arg Val Phe Gly Glu Leu Ala Val His Gly Ala Glu 
2065 2070 2075 2080 

His Gly Val Glu Asp Phe Ser Val Ser Gin Thr Met Leu Glu Glu Val 
2085 2090 2095 

Phe Leu Tyr Phe Ser Lys Asp Gin Gly Lys Asp Glu Asp Thr Glu Glu 
2100 2105 2110 
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Gin Lys Glu Ala Gly Val Gly Val Asp Pro Ala Pro Gly Leu Gin His 
2115 2120 2125 

Pro Lys Arg Val Ser Gin Phe Leu Asp Asp Pro Ser Thr Ala Glu Thr 
2130 2135 2140 

Val Leu 
2145 



<210> 49 
<211> 1581 
<212> PRT 

<213> Homo sapiens 
<400> 49 

Met Arg Lys Arg Lys lie Ser Val Cys Gin Gin Thr Trp Ala Leu Leu 
15 10 15 

Cys Lys Asn Phe Leu Lys Lys Trp Arg Met Lys Arg Glu Ser Leu Met 
20 25 30 

Glu Trp Leu Asn Ser Leu Leu Leu Leu Leu Cys Leu Tyr lie Tyr Pro 
35 40 45 

His Ser His Gin Val Asn Asp Phe Ser Ser Leu Leu Thr Met Asp Leu 
50 55 60 

Gly Arg Val Asp Thr Phe Asn Glu Ser Arg Phe Ser Val Val Tyr Thr 
65 70 75 80 

Pro Val Thr Asn Thr Thr Gin Gin lie Met Asn Lys Val Ala Ser Thr 
85 90 95 

Pro Phe Leu Ala Gly Lys Glu Val Leu Gly Leu Pro Asp Glu Glu Ser 
100 105 110 

lie Lys Glu Phe Thr Ala Asn Tyr Pro Glu Glu lie Val Arg Val Thr 
115 120 125 

Phe Thr Asn Thr Tyr Ser Tyr His Leu Lys Phe Leu Leu Gly His Gly 
130 135 140 

Met Pro Ala Lys Lys Glu His Lys Asp His Thr Ala His Cys Tyr Glu 
145 150 155 160 

Thr Asn Glu Asp Val Tyr Cys Glu Val Ser Val Phe Trp Lys Glu Gly 
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165 



170 



175 



Phe Val Ala Leu Gin Ala Ala He Asn Ala Ala He He Glu He Thr 
180 185 190 

Thr Asn His Ser Val Met Glu Glu Leu Met Ser Val Thr Gly Lys Asn 
195 200 205 

Met Lys Met His Ser Phe He Gly Gin Ser Gly Val He Thr Asp Leu 
210 215 220 

Tyr Leu Phe Ser Cys He He Ser Phe Ser Ser Phe He Tyr Tyr Ala 
225 230 235 240 

Ser Val Asn Val Thr Arg Glu Arg Lys Arg Met Lys Ala Leu Met Thr 
245 250 255 

Met Met Gly Leu Arg Asp Ser Ala Phe Trp Leu Ser Trp Gly Leu Leu 
260 265 270 

Tyr Ala Gly Phe He Phe He Met Ala Leu Phe Leu Ala Leu Val He 
275 280 285 

Arg Ser Thr Gin Phe He He Leu Ser Gly Phe Met Val Val Phe Ser 
290 295 300 

Leu Phe Leu Leu Tyr Gly Leu Ser Leu Val Ala Leu Ala Phe Leu Met 
305 310 315 320 

Ser He Leu Val Lys Lys Ser Phe Leu Thr Gly Leu Val Val Phe Leu 
325 330 335 

Leu Thr Val Phe Trp Gly Cys Leu Gly Phe Thr Ser Leu Tyr Arg His 
340 345 350 

Leu Pro Ala Ser Leu Glu Trp He Leu Ser Leu Leu Ser Pro Phe Ala 
355 360 365 

Phe Met Leu Gly Met Ala Gin Leu Leu His Leu Asp Tyr Asp Leu Asn 
370 375 380 

Ser Asn Ala Phe Pro His Pro Ser Asp Gly Ser Asn Leu He Val Ala 
385 390 395 400 

Thr Asn Phe Met Leu Ala Phe Asp Thr Cys Leu Tyr Leu Ala Leu Ala 
405 410 415 



He Tyr Phe Glu Lys He Leu Pro Asn Glu Tyr Gly His Arg Arg Pro 
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420 



425 



430 



Pro Leu Phe Phe Leu Lys Ser Ser Phe Trp Ser Gin Thr Gin Lys Thr 
435 440 445 

Asp His Val Ala Leu Glu Asp Glu Met Asp Ala Asp Pro Ser Phe His 
450 455 460 

Asp Ser Phe Glu Gin Ala Pro Pro Glu Phe Gin Gly Lys Glu Ala lie 
465 470 475 480 

Arg lie Arg Asn Val Thr Lys Glu Tyr Lys Gly Lys Pro Asp Lys He 
485 490 495 

Glu Ala Leu Lys Asp Leu Val Phe Asp He Tyr Glu Gly Gin He Thr 
500 505 510 

Ala He Leu Gly His Ser Gly Ala Gly Lys Ser Thr Leu Leu Asn He 
515 520 525 

Leu Ser Gly Leu Ser Val Pro Thr Lys Gly Ser Val Thr He Tyr Asn 
530 535 540 

Asn Lys Leu Ser Glu Met Ala Asp Leu Glu Asn Leu Ser Lys Leu Thr 
545 550 555 560 

Gly Val Cys Pro Gin Ser Asn Val Gin Phe Asp Phe Leu Thr Val Arg 
565 570 575 

Glu Asn Leu Arg Leu Phe Ala Lys He Lys Gly He Leu Pro Gin Glu 
580 585 590 

Val Asp Lys Glu He Phe Leu Leu Asp Glu Pro Thr Ala Gly Leu Asp 
595 600 605 

Pro Phe Ser Arg His Gin Val Trp Asn Leu Leu Lys Glu Arg Lys Thr 
610 615 620 

Asp Arg Val He Leu Phe Ser Thr Gin Phe Met Asp Glu Ala Asp He 
625 630 635 640 

Leu Ala Asp Arg Lys Val Phe Leu Ser Gin Gly Lys Leu Lys Cys Ala 
645 650 655 

Gly Ser Ser Leu Phe Leu Lys Lys Lys Trp Gly He Gly Tyr His Leu 
660 665 670 



Ser Leu Gin Leu Asn Glu He Cys Val Glu Glu Asn He Thr Ser Leu 
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675 680 685 

Val Lys Gin His lie Pro Asp Ala Lys Leu Ser Ala Lys Ser Glu Gly 
690 695 700 

Lys Leu lie Tyr Thr Leu Pro Leu Glu Arg Thr Asn Lys Phe Pro Glu 
705 710 715 720 

Leu Tyr Lys Asp Leu Asp Ser Tyr Pro Asp Leu Gly He Glu Asn Tyr 
725 730 735 

Gly Val Ser Met Thr Thr Leu Asn Glu Val Phe Leu Lys Leu Glu Gly 
740 745 750 

Lys Ser Thr He Asn Glu Ser Asp He Ala He Leu Gly Glu Val Gin 
755 760 765 

Ala Glu Lys Ala Asp Asp Thr Glu Arg Leu Val Glu Met Glu Gin Val 
770 775 780 

Leu Ser Ser Leu Asn Lys Met Arg Lys Thr He Gly Gly Val Ala Leu 
785 790 795 800 

Trp Arg Gin Gin He Cys Ala He Ala Arg Val Arg Leu Leu Lys Leu 
805 810 815 

Lys His Glu Arg Lys Ala Leu Leu Ala Leu Leu Leu He Leu Met Ala 
820 825 830 

Gly Phe Cys Pro Leu Leu Val Glu Tyr Thr Met Val Lys He Tyr Gin 
835 840 845 

Asn Ser Tyr Thr Trp Glu Leu Ser Pro His Leu Tyr Phe Leu Ala Pro 
850 855 860 

Gly Gin Gin Pro His Asp Pro Leu Thr Gin Leu Leu lie He Asn Lys 
865 870 875 880 

Thr Gly Ala Ser lie Asp Asp Phe He Gin Ser Val Glu His Gin Asn 
885 890 895 

He Ala Leu Glu Val Asp Ala Phe Gly Thr Arg Asn Gly Thr Asp Asp 
900 905 910 

Pro Ser Tyr Asn Gly Ala He Thr Val Cys Cys Asn Glu Lys Asn Tyr 
915 920 925 

Ser Phe Ser Leu Ala Cys Asn Ala Lys Arg Leu Asn Cys Phe Pro Val 
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930 935 940 

Leu Met Asp lie Val Ser Asn Gly Leu Leu Gly Met Val Lys Pro Ser 
945 950 955 960 

Val His lie Arg Thr Glu Arg Ser Thr Phe Leu Glu Asn Gly Gin Asp 
965 970 975 

Asn Pro lie Gly Phe Leu Ala Tyr He Met Phe Trp Leu Val Leu Thr 
980 985 990 

Ser Ser Cys Pro Pro Tyr He Ala Met Ser Ser He Asp Asp Tyr Lys 
995 1000 1005 

Asn Arg Ala Arg Ser Gin Leu Arg He Ser Gly Leu Ser Pro Ser Ala 
1010 1015 1020 

Tyr Trp Phe Gly Gin Ala Leu Val Asp Val Ser Leu Tyr Phe Leu Val 
1025 1030 1035 1040 

Phe Val Phe He Tyr Leu Met Ser Tyr He Ser Asn Phe Glu Asp Met 
1045 1050 1055 

Leu Leu Thr He He His He He Gin He Pro Cys Ala Val Gly Tyr 
1060 1065 1070 

Ser Phe Ser Leu He Phe Met Thr Tyr Val He Ser Phe lie Phe Arg 
1075 1080 1085 

Lys Gly Arg Lys Asn Ser Gly He Trp Ser Phe Cys Phe Tyr Val Val 
1090 1095 1100 

Thr Val Phe Ser val Ala Gly Phe Ala Phe Ser lie Phe Glu Ser Asp 
1105 1110 1115 1120 

He Pro Phe He Phe Thr Phe Leu He Pro Pro Ala Thr Met He Gly 
1125 1130 1135 

Cys Leu Phe Leu Ser Ser His Leu Leu Phe Ser Ser Leu Phe Ser Glu 
1140 1145 1150 

Glu Arg Met Asp Val Gin Pro Phe Leu Val Phe Leu He Pro Phe Leu 
1155 1160 1165 

His Phe He He Phe Leu Phe Thr Leu Arg Cys Leu Glu Trp Lys Phe 
1170 1175 1180 

Gly Lys Lys Ser Met Arg Lys Asp Pro Phe Phe Arg lie Ser Pro Arg 
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1185 1190 1195 1200 

Ser Ser Asp Val Cys Gin Asn Pro Glu Glu Pro Glu Gly Glu Asp Glu 
1205 1210 1215 

Asp Val Gin Met Glu Arg Val Arg Thr Ala Asn Ala Leu Asn Ser Thr 
1220 1225 1230 

Asn Phe Asp Glu Lys Pro Val lie He Ala Ser Cys Leu Arg Lys Glu 
1235 1240 1245 

Tyr Ala Gly Lys Arg Lys Gly Cys Phe Ser Lys Arg Lys Asn Lys He 
1250 1255 1260 

Ala Thr Arg Asn Val Ser Phe Cys Val Arg Lys Gly Glu Val Leu Gly 
1265 1270 1275 1280 

Leu Leu Gly His Asn Gly Ala Gly Lys Ser Thr Ser He Lys Val He 
1285 1290 1295 

25 Thr Gly Asp Thr Lys Pro Thr Ala Gly Gin Val Leu Leu Lys Gly Ser 

1300 1305 1310 



w 



15 



20 



30 



35 



Gly Gly Gly Asp Ala Leu Glu Phe Leu Gly Tyr Cys Pro Gin Glu Asn 
1315 1320 1325 

Ala Leu Trp Pro Asn Leu Thr Val Arg Gin His Leu Glu Val Tyr Ala 
1330 1335 1340 

Ala Val Lys Gly Leu Arg Lys Gly Asp Ala Glu Val Ala He Thr Arg 
1345 1350 1355 1360 



Leu Val Asp Ala Leu Lys Leu Gin Asp Gin Leu Lys Ser Pro Val Lys 
40 1365 1370 1375 

Thr Leu Ser Glu Gly He Lys Arg Lys Leu Cys Phe Val Leu Ser He 
1380 1385 1390 

45 

Leu Gly Asn Pro Ser Val Val Leu Leu Asp Glu Pro Ser Thr Gly Met 
1395 1400 1405 

Asp Pro Glu Gly Gin Gin Gin Met Trp Gin Ala He Arg Ala Thr Phe 
50 1410 1415 1420 

Arg Asn Thr Glu Arg Gly Ala Leu Leu Thr Thr His Tyr Met Ala Glu 
1425 1430 1435 1440 



55 



Ala Glu Ala Val Cys Asp Arg Val Ala He Met Val Ser Gly Arg Leu 



78 



EP 1 217 066 A1 



1445 1450 1455 

Arg Cys lie Gly Ser He Gin His Leu Lys Ser Lys Phe Gly Lys Asp 
1460 1465 1470 

Tyr Leu Leu Glu Met Lys Val Lys Asn Leu Ala Gin Val Glu Pro Leu 
1475 1480 1485 

His Ala Glu He Leu Arg Leu Phe Pro Gin Ala Ala Arg Gin Glu Arg 
1490 1495 1500 

Tyr Ser Ser Leu Met Val Tyr Lys Leu Pro Val Glu Asp Val Gin Pro 
1505 1510 1515 1520 

Leu Ala Gin Ala Phe Phe Lys Leu Glu Lys Val Lys Gin Ser Phe Asp 
1525 1530 1535 

Leu Glu Glu Tyr Ser Leu Ser Gin Ser Thr Leu Glu Gin Val Phe Leu 
1540 1545 1550 

Glu Leu Ser Lys Glu Gin Glu Leu Gly Asp Phe Glu Glu Asp Phe Asp 
1555 1560 1565 

Pro Ser Val Lys Trp Lys Leu Leu Pro Gin Glu Glu Pro 
1570 1575 1580 



<210> 50 

<211> 1279 

<212> PRT 

<213> Homo sapiens 

<400> 50 

Met Asp Leu Glu Gly Asp Arg Asn Gly Gly Ala Lys Lys Lys Asn Phe 
15 10 15 

Phe Lys Leu Asn Asn Lys Ser Glu Lys Asp Lys Lys Glu Lys Lys Pro 
20 25 30 

Thr Val Ser Val Phe Ser Met Phe Arg Tyr Ser Asn Trp Leu Asp Lys 
35 40 45 

Leu Tyr Met Val Val Gly Thr Leu Ala Ala He He His Gly Ala Gly 
50 55 60 

Leu Pro Leu Met Met Leu Val Phe Gly Glu Met Thr Asp He Phe Ala 
65 70 75 80 
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Asn Ala Gly Asn Leu Glu Asp Leu Met Ser Asn He Thr Asn Arg Ser 
85 90 95 

Asp He Asn Asp Thr Gly Phe Phe Met Asn Leu Glu Glu Asp Met Thr 
100 105 110 

Arg Tyr Ala Tyr Tyr Tyr Ser Gly He Gly Ala Gly Val Leu Val Ala 
115 120 125 

Ala Tyr lie Gin Val Ser Phe Trp Cys Leu Ala Ala Gly Arg Gin He 
130 135 140 

His Lys He Arg Lys Gin Phe Phe His Ala He Met Arg Gin Glu He 
145 150 155 160 

Gly Trp Phe Asp Val His Asp Val Gly Glu Leu Asn Thr Arg Leu Thr 
165 170 175 

Asp Asp Val Ser Lys He Asn Glu Gly He Gly Asp Lys He Gly Met 
180 185 190 

Phe Phe Gin Ser Met Ala Thr Phe Phe Thr Gly Phe He Val Gly Phe 
195 200 205 

Thr Arg Gly Trp Lys Leu Thr Leu Val He Leu Ala He Ser Pro Val 
210 215 220 

Leu Gly Leu Ser Ala Ala Val Trp Ala Lys He Leu Ser Ser Phe Thr 
225 230 235 240 

Asp Lys Glu Leu Leu Ala Tyr Ala Lys Ala Gly Ala Val Ala Glu Glu 
245 250 255 

Val Leu Ala Ala He Arg Thr Val He Ala Phe Gly Gly Gin Lys Lys 
260 265 270 

Glu Leu Glu Arg Tyr Asn Lys Asn Leu Glu Glu Ala Lys Arg He Gly 
275 280 285 

He Lys Lys Ala He Thr Ala Asn He Ser He Gly Ala Ala Phe Leu 
290 295 300 

Leu He Tyr Ala Ser Tyr Ala Leu Ala Phe Trp Tyr Gly Thr Thr Leu 
305 310 315 320 



Val Leu Ser Gly Glu Tyr Ser He Gly Gin Val Leu Thr Val Phe Ser 
325 330 335 
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Val Leu lie Gly Ala Phe Ser Val Gly Gin Ala Ser Pro Ser He Glu 
340 345 350 

Ala Phe Ala Asn Ala Arg Gly Ala Ala Tyr Glu He Phe Lys He He 
355 360 365 

Asp Asn Lys Pro Ser He Asp Ser Tyr Ser Lys Ser Gly His Lys Pro 
370 375 380 

Asp Asn He Lys Gly Asn Leu Glu Phe Arg Asn Val His Phe Ser Tyr 
385 390 395 400 

Pro Ser Arg Lys Glu Val Lys He Leu Lys Gly Leu Asn Leu Lys Val 
405 410 415 

Gin Ser Gly Gin Thr Val Ala Leu Val Gly Asn Ser Gly Cys Gly Lys 
420 425 430 

Ser Thr Thr Val Gin Leu Met Gin Arg Leu Tyr Asp Pro Thr Glu Gly 
435 440 445 

Met Val Ser Val Asp Gly Gin Asp He Arg Thr He Asn Val Arg Phe 
450 455 460 

Leu Arg Glu He He Gly Val Val Ser Gin Glu Pro Val Leu Phe Ala 
465 470 475 480 

Thr Thr He Ala Glu Asn He Arg Tyr Gly Arg Glu Asn Val Thr Met 
485 490 495 

Asp Glu He Glu Lys Ala Val Lys Glu Ala Asn Ala Tyr Asp Phe He 
500 505 510 

Met Lys Leu Pro His Lys Phe Asp Thr Leu Val Gly Glu Arg Gly Ala 
515 520 525 

Gin Leu Ser Gly Gly Gin Lys Gin Arg He Ala He Ala Arg Ala Leu 
530 535 540 

Val Arg Asn Pro Lys He Leu Leu Leu Asp Glu Ala Thr Ser Ala Leu 
545 550 555 560 

Asp Thr Glu Ser Glu Ala Val Val Gin Val Ala Leu Asp Lys Ala Arg 
565 570 575 

Lys Gly Arg Thr Thr He Val He Ala His Arg Leu Ser Thr Val Arg 
580 585 590 
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Asn Ala Asp Val lie Ala Gly Phe Asp Asp Gly Val He Val Glu Lys 
595 600 605 

Gly Asn His Asp Glu Leu Met Lys Glu Lys Gly He Tyr Phe Lys Leu 
610 615 620 

Val Thr Met Gin Thr Ala Gly Asn Glu Val Glu Leu Glu Asn Ala Ala 
625 630 635 640 

Asp Glu Ser Lys Ser Glu He Asp Ala Leu Glu Met Ser Ser Asn Asp 
645 650 655 

Ser Arg Ser Ser Leu He Arg Lys Arg Ser Thr Arg Arg Ser Val Arg 
660 665 670 

Gly Ser Gin Ala Gin Asp Arg Lys Leu Ser Thr Lys Glu Ala Leu Asp 
675 680 685 

Glu Ser lie Pro Pro Val Ser Phe Trp Arg He Met Lys Leu Asn Leu 
690 695 700 

Thr Glu Trp Pro Tyr Phe Val Val Gly Val Phe Cys Ala He He Asn 
705 710 715 720 

Gly Gly Leu Gin Pro Ala Phe Ala He He Phe Ser Lys He He Gly 
725 730 735 

Val Phe Thr Arg He Asp Asp Pro Glu Thr Lys Arg Gin Asn Ser Asn 
740 745 750 

Leu Phe Ser Leu Leu Phe Leu Ala Leu Gly He He Ser Phe He Thr 
755 760 765 

Phe Phe Leu Gin Gly Phe Thr Phe Gly Lys Ala Gly Glu He lieu Thr 
770 775 780 

Lys Arg Leu Arg Tyr Met Val Phe Arg Ser Met Leu Arg Gin Asp Val 
785 790 795 800 

Ser Trp Phe Asp Asp Pro Lys Asn Thr Thr Gly Ala Leu Thr Thr Arg 
805 810 815 

Leu Ala Asn Asp Ala Ala Gin Val Lys Gly Ala He Gly Ser Arg Leu 
820 825 830 

Ala Val He Thr Gin Asn He Ala Asn Leu Gly Thr Gly He He He 
835 840 845 
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Ser Phe He Tyr Gly Trp Gin Leu Thr Leu Leu Leu Leu Ala lie Val 
850 855 860 

Pro He He Ala He Ala Gly Val Val Glu Met Lys Met Leu Ser Gly 
865 870 875 880 

Gin Ala Leu Lys Asp Lys Lys Glu Leu Glu Gly Ser Gly Lys He Ala 
885 890 895 

Thr Glu Ala He Glu Asn Phe Arg Thr Val Val Ser Leu Thr Gin Glu 
900 905 910 

Gin Lys Phe Glu His Met Tyr Ala Gin Ser Leu Gin Val Pro Tyr Arg 
915 920 925 

Asn Ser Leu Arg Lys Ala His He Phe Gly He Thr Phe Ser Phe Thr 
930 935 940 

Gin Ala Met Met Tyr Phe Ser Tyr Ala Gly Cys Phe Arg Phe Gly Ala 
945 950 955 960 

Tyr Leu Val Ala His Lys Leu Met Ser Phe Glu Asp Val Leu Leu Val 
965 970 975 

Phe Ser Ala Val Val Phe Gly Ala Met Ala Val Gly Gin Val Ser Ser 
980 985 990 

Phe Ala Pro Asp Tyr Ala Lys Ala Lys He Ser Ala Ala His He He 
995 1000 1005 

Met He He Glu Lys Thr Pro Leu He Asp Ser Tyr Ser Thr Glu Gly 
1010 1015 1020 

Leu Met Pro Asn Thr Leu Glu Gly Asn Val Thr Phe Gly Glu Val Val 
1025 1030 1035 1040 

Phe Asn Tyr Pro Thr Arg Pro Asp He Pro Val Leu Gin Gly Leu Ser 
1045 1050 1055 

Leu Glu Val Lys Lys Gly Gin Thr Leu Ala Leu Val Gly Ser Ser Gly 
1060 1065 1070 

Cys Gly Lys Ser Thr Val Val Gin Leu Leu Glu Arg Phe Tyr Asp Pro 
1075 1080 1085 

Leu Ala Gly Lys Val Leu Leu Asp Gly Lys Glu He Lys Arg Leu Asn 
1090 1095 1100 
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Val Gin Trp Leu Arg Ala His Leu Gly lie Val Ser Gin Glu Pro lie 
1105 1110 1115 1120 

Leu Phe Asp Cys Ser lie Ala Glu Asn lie Ala Tyr Gly Asp Asn Ser 
1125 1130 1135 

Arg Val Val Ser Gin Glu Glu He Val Arg Ala Ala Lys Glu Ala Asn 
1140 1145 1150 

He His Ala Phe He Glu Ser Leu Pro Asn Lys Tyr Ser Thr Lys Val 
1155 1160 1165 

Gly Asp Lys Gly Thr Gin Leu Ser Gly Gly Gin Lys Gin Arg He Ala 
1170 1175 1180 

He Ala Arg Ala Leu Val Arg Gin Pro His He Leu Leu Leu Asp Glu 
1185 1190 1195 1200 

Ala Thr Ser Ala Leu Asp Thr Glu Ser Glu Lys Val Val Gin Glu Ala 
1205 1210 1215 

Leu Asp Lys Ala Arg Glu Gly Arg Thr Cys He Val He Ala His Arg 
1220 1225 1230 

Leu Ser Thr He Gin Asn Ala Asp Leu He Val Val Phe Gin Asn Gly 
1235 1240 1245 

Arg Val Lys Glu His Gly Thr His Gin Gin Leu Leu Ala Gin Lys Gly 
1250 1255 1260 

He Tyr Phe Ser Met Val Ser Val Gin Ala Gly Thr Lys Arg Gin 
1265 1270 1275 



<210> 51 

<211> 808 

<212> PRT 

<213> Homo sapiens 

<400> 51 

Met Ala Glu Leu Leu Ala Ser Ala Gly Ser Ala Cys Ser Trp Asp Phe 
15 10 15 

Pro Arg Ala Pro Pro Ser Phe Pro Pro Pro Ala Ala Ser Arg Gly Gly 
20 25 30 
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Leu Gly Gly Thr Arg Ser Phe Arg Pro His Arg Gly Ala GLu Ser Pro 
35 40 45 

Arg Pro Gly Arg Asp Arg Asp Gly Val Arg Val Pro Met Ala Ser Ser 
50 55 60 

Arg Cys Pro Ala Pro Arg Gly Cys Arg Cys Leu Pro Gly Ala Ser Leu 
65 70 75 80 

Ala Trp Leu Gly Thr Val Leu Leu Leu Leu Ala Asp Trp Val Leu Leu 
85 90 95 

Arg Thr Ala Leu Pro Arg He Phe Ser Leu Leu Val Pro Thr Ala Leu 
100 105 110 

Pro Leu Leu Arg Val Trp Ala Val Gly Leu Ser Arg Trp Ala Val Leu 
115 120 125 

Trp Leu Gly Ala Cys Gly Val Leu Arg Ala Thr Val Gly Ser Lys Ser 
130 135 140 

Glu Asn Ala Gly Ala Gin Gly Trp Leu Ala Ala Leu Lys Pro Leu Ala 
145 150 155 160 

Ala Ala Leu Gly Leu Ala Leu Pro Gly Leu Ala Leu Phe Arg Glu Leu 
165 170 175 

He Ser Trp Gly Ala Pro Gly Ser Ala Asp Ser Thr Arg Leu Leu His 
180 185 190 

Trp Gly Ser His Pro Thr Ala Phe Val Val Ser Tyr Ala Ala Ala Leu 
195 200 205 

Pro Ala Ala Ala Leu Trp His Lys Leu Gly Ser Leu Trp Val Pro Gly 
210 215 220 

Gly Gin Gly Gly Ser Gly Asn Pro Val Arg Arg Leu Leu Gly Cys Leu 
225 230 235 240 

Gly Ser Glu Thr Arg Arg Leu Ser Leu Phe Leu Val Leu Val Val Leu 
245 250 255 

Ser Ser Leu Gly Glu Met Ala He Pro Phe Phe Thr Gly Arg Leu Thr 
260 265 270 

Asp Trp He Leu Gin Asp Gly Ser Ala Asp Thr Phe Thr Arg Asn Leu 
275 280 285 
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Thr Leu Met Ser He Leu Thr He Ala Ser Ala Val Leu Glu Phe Val 
290 295 300 

Gly Asp Gly He Tyr Asn Asn Thr Met Gly His Val His Ser His Leu 
305 310 315 320 

Gin Gly Glu Val Phe Gly Ala Val Leu Arg Gin Glu Thr Glu Phe Phe 
325 330 335 

Gin Gin Asn Gin Thr Gly Asn lie Met Ser Arg Val Thr Glu Asp Thr 
340 345 350 

Ser Thr Leu Ser Asp Ser Leu Ser Glu Asn Leu Ser Leu Phe Leu Trp 
355 360 365 

Tyr Leu Val Arg Gly Leu Cys Leu Leu Gly He Met Leu Trp Gly Ser 
370 375 380 

Val Ser Leu Thr Met Val Thr Leu He Thr Leu Pro Leu Leu Phe Leu 
385 390 395 400 

Leu Pro Lys Lys Val Gly Lys Trp Tyr Gin Leu Leu Glu Val Gin Val 
405 410 415 

Arg Glu Ser Leu Ala Lys Ser Ser Gin Val Ala He Glu Ala Leu Ser 
420 425 430 

Ala Met Pro Thr Val Arg Ser Phe Ala Asn Glu Glu Gly Glu Ala Gin 
435 440 445 

Lys Phe Arg Glu Lys Leu Gin Glu He Lys Thr Leu Asn Gin Lys Glu 
450 455 460 

Ala Val Ala Tyr Ala Val Asn Ser Trp Thr Thr Ser He Ser Gly Met 
465 470 475 480 

Leu Leu Lys Val Gly He Leu Tyr He Gly Gly Gin Leu Val Thr Ser 
485 490 495 

Gly Ala Val Ser Ser Gly Asn Leu Val Thr Phe Val Leu Tyr Gin Met 
500 505 510 

Gin Phe Thr Gin Ala Val Glu Val Leu Leu Ser He Tyr Pro Arg Val 
515 520 525 



Gin Lys Ala Val Gly Ser Ser Glu Lys He Phe Glu Tyr Leu Asp Arg 
530 535 540 
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Thr Pro Arg Cys Pro Pro Ser Gly Leu Leu Thr Pro Leu His Leu Glu 
545 550 555 560 

Gly Leu Val Gin Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg Pro 
565 570 575 

Asp Val Leu Val Leu Gin Gly Leu Thr Phe Thr Leu Arg Pro Gly Glu 
580 585 590 

Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val Ala 
595 600 605 

Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Leu Leu Leu 
610 615 620 

Asp Gly Lys Pro Leu Pro Gin Tyr Glu His Arg Tyr Leu His Arg Gin 
625 630 635 640 

Val Ala Ala Val Gly Gin Glu Pro Gin Val Phe Gly Arg Ser Leu Gin 
645 650 655 

Glu Asn lie Ala Tyr Gly Leu Thr Gin Lys Pro Thr Met Glu Glu lie 
660 665 670 

Thr Ala Ala Ala Val Lys Ser Gly Ala His Ser Phe He Ser Gly Leu 
675 680 685 

Pro Gin Gly Tyr Asp Thr Glu Val Asp Glu Ala Gly Ser Gin Leu Ser 
690 695 700 

Gly Gly Gin Arg Gin Ala Val Ala Leu Ala Arg Ala Leu He Arg Lys 
705 710 715 720 

Pro Cys Val Leu He Leu Asp Asp Ala Thr Ser Ala Leu Asp Ala Asn 
725 730 735 

Ser Gin Leu Gin Val Glu Gin Leu Leu Tyr Glu Ser Pro Glu Arg Tyr 
740 745 750 

Ser Arg Ser Val Leu Leu He Thr Gin His Leu Ser Leu Val Glu Gin 
755 760 765 

Ala Asp His He Leu Phe Leu Glu Gly Gly Ala He Arg Glu Gly Gly 
770 775 780 



Thr His Gin Gin Leu Met Glu Lys Lys Gly Cys Tyr Trp Ala Met Val 
785 790 795 800 
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Gin Ala Pro Ala Asp Ala Pro Glu 
805 



<210> 52 

<211> 808 

<212> PRT 

<213> Homo sapiens 

<400> 52 

Met Ala Glu Leu Leu Ala Ser Ala Gly Ser Ala Cys Ser Trp Asp Phe 
15 10 15 

Pro Arg Ala Pro Pro Ser Phe Pro Pro Pro Ala Ala Ser Arg Gly Gly 
20 25 30 

Leu Gly Gly Thr Arg Ser Phe Arg Pro His Arg Gly Ala Glu Ser Pro 
35 40 45 

Arg Pro Gly Arg Asp Arg Asp Gly Val Arg Val Pro Met Ala Ser Ser 
50 55 SO 

Arg Cys Pro Ala Pro Arg Gly Cys Arg Cys Leu Pro Gly Ala Ser Leu 
65 70 75 80 

Ala Trp Leu Gly Thr Val Leu Leu Leu Leu Ala Asp Trp Val Leu Leu 
85 90 95 

Arg Thr Ala Leu Pro Arg lie Phe Ser Leu Leu Val Pro Thr Ala Leu 
100 105 110 

Pro Leu Leu Arg Val Trp Ala Val Gly Leu Ser Arg Trp Ala Val Leu 
115 120 125 

Trp Leu Gly Ala Cys Gly Val Leu Arg Ala Thr Val Gly Ser Lys Ser 
130 135 140 

Glu Asn Ala Gly Ala Gin Gly Trp Leu Ala Ala Leu Lys Pro Leu Ala 
145 150 155 160 

Ala Ala Leu Gly Leu Ala Leu Pro Gly Leu Ala Leu Phe Arg Glu Leu 
165 170 175 

He Ser Trp Gly Ala Pro Gly Ser Ala Asp Ser Thr Arg Leu Leu His 
180 185 190 

Trp Gly Ser His Pro Thr Ala Phe Val Val Ser Tyr Ala Ala Ala Leu 



EP 1217 066 A1 



195 200 205 

Pro Ala Ala Ala Leu Trp His Lys Leu Gly Ser Leu Trp Val Pro Gly 
210 215 220 

Gly Gin Gly Gly Ser Gly Asn Pro Val Arg Arg Leu Leu Gly Cys Leu 
225 230 235 240 

Gly Ser Glu Thr Arg Arg Leu ser Leu Phe Leu Val Leu Val Val Leu 
245 250 255 

Ser Ser Leu Gly Glu Met Ala lie Pro Phe Phe Thr Gly Arg Leu Thr 
260 265 270 

Asp Trp He Leu Gin Asp Gly Ser Ala Asp Thr Phe Thr Arg Asn Leu 
275 280 285 

Thr Leu Met Ser He Leu Thr He Ala Ser Ala Val Leu Glu Phe Val 
290 295 300 

25 G1 Y G ly He Tyr Asn Asn Thr Met Gly His Val His Ser His Leu 

305 310 315 320 

Gin Gly Glu Val Phe Gly Ala Val Leu Arg Gin Glu Thr Glu Phe Phe 
325 330 335 

30 

Gin Gin Asn Gin Thr Gly Asn He Met Ser Arg Val Thr Glu Asp Thr 
340 345 350 



10 



15 



20 



35 



40 



45 



Ser Thr Leu Ser Asp Ser Leu Ser Glu Asn Leu Ser Leu Phe Leu Trp 
355 360 365 

Tyr Leu Val Arg Gly Leu Cys Leu Leu Gly He Met Leu Trp Gly Ser 
370 375 380 

Val Ser Leu Thr Met Val Thr Leu He Thr Leu Pro Leu Leu Phe Leu 
385 390 395 400 

Leu Pro Lys Lys Val Gly Lys Trp Tyr Gin Leu Leu Glu Val Gin Val 
405 410 415 



Arg Glu Ser Leu Ala Lys Ser Ser Gin Val Ala He Glu Ala Leu Ser 
so 420 425 430 

Ala Met Pro Thr Val Arg Ser Phe Ala Asn Glu Glu Gly Glu Ala Gin 
435 440 445 

55 

Lys Phe Arg Glu Lys Leu Gin Glu He Lys Thr Leu Asn Gin Lys Glu 
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450 



455 



460 



Ala Val Ala Tyr Ala Val Asn Ser Trp Thr Thr Ser lie Ser Gly Met 
465 470 475 480 

Leu Leu Lys Val Gly He Leu Tyr He Gly Gly Gin Leu Val Thr Ser 
485 490 495 

Gly Ala Val Ser Ser Gly Asn Leu Val Thr Phe Val Leu Tyr Gin Met 
500 505 510 

Gin Phe Thr Gin Ala Val Glu Val Leu Leu Ser He Tyr Pro Arg Val 
515 520 525 

Gin Lys Ala Val Gly Ser Ser Glu Lys lie Phe Glu Tyr Leu Asp Arg 
530 535 540 

Thr Pro Arg Cys Pro Pro Ser Gly Leu Leu Thr Pro Leu His Leu Glu 
545 550 555 560 

Gly Leu Val Gin Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg Pro 
565 570 575 

Asp Val Leu Val Leu Gin Gly Leu Thr Phe Thr Leu Arg Pro Gly Glu 
580 585 590 

Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val Ala 
595 600 605 

Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Leu Leu Leu 
610 615 620 

Asp Gly Lys Pro Leu Pro Gin Tyr Glu His Arg Tyr Leu His Arg Gin 
625 630 635 640 

Val Ala Ala Val Gly Gin Glu Pro Gin Val Phe Gly Arg Ser Leu Gin 
645 650 655 

Glu Asn lie Ala Tyr Gly Leu Thr Gin Lys Pro Thr Met Glu Glu He 
660 665 670 

Thr Ala Ala Ala Val Lys Ser Gly Ala His Ser Phe He Ser Gly Leu 
675 680 685 

Pro Gin Gly Tyr Asp Thr Glu Val Asp Glu Ala Gly Ser Gin Leu Ser 
690 695 700 



Gly Gly Gin Arg Gin Ala Val Ala Leu Ala Arg Ala Leu He Arg Lys 
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705 710 715 720 

Pro Cys Val Leu lie Leu Asp Asp Ala Thr Ser Ala Leu Asp Ala Asn 
725 730 735 

Ser Gin Leu Gin Val Glu Gin Leu Leu Tyx Glu Ser Pro Glu Arg Tyr 
740 745 750 

Ser Arg Ser Val Leu Leu lie Thr Gin His Leu Ser Leu Val Glu Gin 
755 760 765 

Ala Asp His He Leu Phe Leu Glu Gly Gly Ala He Arg Glu Gly Gly 
770 775 780 

Thr His Gin Gin Leu Met Glu Lys Lys Gly Cys Tyr Trp Ala Met Val 
785 790 795 800 

Gin Ala Pro Ala Asp Ala Pro Glu 
805 



<210> 53 
<211> 1232 
<212> PRT 

<213> Homo sapiens 
<400> 53 

Met Asp Leu Glu Ala Ala Lys Asn Gly Thr Ala Trp Arg Pro Thr Ser 
15 10 15 

Ala Glu Gly Asp Phe Glu Leu Gly He Ser Ser Lys Gin Lys Arg Lys 
20 25 30 

Lys Thr Lys Thr Val Lys Met lie Gly Val Leu Thr Leu Phe Arg Tyr 
35 40 45 

Ser Asp Trp Gin Asp Lys Leu Phe Met Ser Leu Gly Thr He Met Ala 
50 55 60 

He Ala His Gly Ser Gly Leu Pro Leu Met Met He Val Phe Gly Glu 
65 70 75 80 

Met Thr Asp Lys Phe Val Asp Thr Ala Gly Asn Phe Ser Phe Pro Val 
85 90 95 

Asn Phe Ser Leu Ser Leu Leu Asn Pro Gly Lys He Leu Glu Glu Glu 
100 105 110 
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Met Thr Arg Tyr Ala Tyr Tyx Tyr Ser Gly Leu Gly Ala Gly Val Leu 
115 120 125 

Val Ala Ala Tyr He Gin Val Ser Phe Trp Thr Leu Ala Ala Gly Arg 
130 135 140 



10 



Gin He Arg Lys He Arg Gin Lys Phe Phe His Ala He Leu Arg Gin 
145 150 155 160 



15 



Glu He Gly Trp Phe Asp He Asn Asp Thr Thr Glu Leu Asn Thr Arg 
165 170 175 



20 



Leu Thr Asp Asp lie Ser Lys He Ser Glu Gly He Gly Asp Lys Val 
180 185 190 

Gly Met Phe Phe Gin Ala Val Ala Thr Phe Phe Ala Gly Phe He Val 
195 200 205 



25 



Gly Phe He Arg Gly Trp Lys Leu Thr Leu Val He Met Ala He Ser 
210 215 220 



30 



Pro He Leu Gly Leu Ser Ala Ala Val Trp Ala Lys He Leu Ser Ala 
225 230 235 240 

Phe Ser Asp Lys Glu Leu Ala Ala Tyr Ala Lys Ala Gly Ala Val Ala 
245 250 255 



40 



Glu Glu Ala Leu Gly Ala He Arg Thr Val He Ala Phe Gly Gly Gin 
260 265 270 

Asn Lys Glu Leu Glu Arg Tyr Gin Lys His Leu Glu Asn Ala Lys Glu 
275 280 285 

He Gly He Lys Lys Ala He Ser Ala Asn He Ser Met Gly He Ala 
290 295 300 



45 



Phe Leu Leu He Tyr Ala Ser Tyr Ala Leu Ala Phe Trp Tyr Gly Ser 
305 310 315 320 



50 



Thr Leu Val He Ser Lys Glu Tyr Thr He Gly Asn Ala Met Thr Val 
325 330 335 

Phe Phe Ser He Leu He Gly Ala Phe Ser Val Gly Gin Ala Ala Pro 
340 345 350 



55 



Cys He Asp Ala Phe Ala Asn Ala Arg Gly Ala Ala Tyr Val lie Phe 
355 360 365 
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10 



25 



30 



35 



40 



50 



Asp lie lie Asp Asn Asn Pro Lys lie Asp Ser Phe Ser Glu Arg Gly 
370 375 380 

His Lys Pro Asp Ser lie Lys Gly Asn Leu Glu Phe Asn Asp Val His 
385 390 395 400 

Phe Ser Tyr Pro Ser Arg Ala Asn Val Lys He Leu Lys Gly Leu Asn 
405 410 415 



Leu Lys Val Gin Ser Gly Gin Thr Val Ala Leu Val Gly Ser Ser Gly 
15 420 425 430 

Cys Gly Lys Ser Thr Thr Val Gin Leu He Gin Arg Leu Tyr Asp Pro 
435 440 445 

20 

Asp Glu Gly Thr He Asn He Asp Gly Gin Asp He Arg Asn Phe Asn 
450 455 460 

Val Asn Tyr Leu Arg Glu lie He Gly Val Val Ser Gin Glu Pro Val 
465 470 475 480 

Leu Phe Ser Thr Thr He Ala Glu Asn He Cys Tyr Gly Arg Gly Asn 
485 490 495 

Val Thr Met Asp Glu He Lys Lys Ala Val Lys Glu Ala Asn Ala Tyr 
500 505 510 

Glu Phe He Met Lys Leu Pro Gin Lys Phe Asp Thr Leu Val Gly Glu 
515 520 525 

Arg Gly Ala Gin Leu Ser Gly Gly Gin Lys Gin Arg He Ala He Ala 
530 535 540 

Arg Ala Leu Val Arg Asn Pro Lys He Leu Leu Leu Asp Glu Ala Thr 
545 550 555 560 

45 Ser Ala Leu Asp Thr Glu Ser Glu Ala Glu Val Gin Ala Ala Leu Asp 

565 570 575 



Lys Ala Arg Glu Gly Arg Thr Thr He Val He Ala His Arg Leu Ser 
580 585 590 

Thr Val Arg Asn Ala Asp Val He Ala Gly Phe Glu Asp Gly Val He 
595 600 605 

Val Glu Gin Gly Ser His Ser Glu Leu Met Lys Lys Glu Gly Val Tyr 
610 615 620 
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Phe Lys Leu Val Asn Met Gin Thr Ser Gly Ser Gin lie Gin Ser Glu 
625 630 635 640 

Glu Phe Glu Leu Asn Asp Glu Lys Ala Ala Thr Arg Met Ala Pro Asn 
645 650 655 

Gly Trp Lys Ser Arg Leu Phe Arg His Ser Thr Gin Lys Asn Leu Lys 
660 665 670 

Asn Ser Gin Met Cys Gin Lys Ser Leu Asp Val Glu Thr Asp Gly Leu 
675 680 685 

Glu Ala Asn Val Pro Pro Val Ser Phe Leu Lys Val Leu Lys Leu Asn 
690 695 700 

Lys Thr Glu Trp Pro Tyr Phe Val Val Gly Thr Val Cys Ala He Ala 
705 710 715 720 

Asn Gly Gly Leu Gin Pro Ala Phe Ser Val He Phe Ser Glu lie He 
725 730 735 

Ala He Phe Gly Pro Gly Asp Asp Ala Val Lys Gin Gin Lys Cys Asn 
740 745 750 

He Phe Ser Leu He Phe Leu Phe Leu Gly He He Ser Phe Phe Thr 
755 760 765 

Phe Phe Leu Gin Gly Phe Thr Phe Gly Lys Ala Gly Glu He Leu Thr 
770 775 780 

Arg Arg Leu Arg Ser Met Ala Phe Lys Ala Met Leu Arg Gin Asp Met 
785 790 795 800 

Ser Trp Phe Asp Asp His Lys Asn Ser Thr Gly Ala Leu Ser Thr Arg 
805 810 815 

Leu Ala Thr Asp Ala Ala Gin Val Gin Gly Ala Thr Gly Thr Arg Leu 
820 825 830 

Ala Leu He Ala Gin Asn lie Ala Asn Leu Gly Thr Gly He He He 
835 840 845 

Ser Phe He Tyr Gly Trp Gin Leu Thr Leu Leu Leu Leu Ala Val Val 
850 855 860 

Pro He lie Ala Val Ser Gly He Val Glu Met Lys Leu Leu Ala Gly 
865 870 875 880 
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10 



15 



20 



35 



40 



45 



50 



Asn Ala Lys Arg Asp Lys Lys Glu Leu Glu Ala Ala Gly Lys lie Ala 
885 890 895 

Thr Glu Ala He Glu Asn He Arg Thr Val Val Ser Leu Thr Gin Glu 
900 905 910 

Arg Lys Phe Glu Ser Met Tyr Val Glu Lys Leu Tyr Gly Pro Tyr Arg 
915 920 925 

Val Phe Ser Ala lie Val Phe Gly Ala Val Ala Leu Gly His Ala Ser 
930 935 940 

Ser Phe Ala Pro Asp Tyr Ala Lys Ala Lys Leu Ser Ala Ala His Leu 
945 950 955 960 

Phe Met Leu Phe Glu Arg Gin Pro Leu He Asp Ser Tyr Ser Glu Glu 
965 970 975 



Gly Leu Lys Pro Asp Lys Phe Glu Gly Asn He Thr Phe Asn Glu Val 
25 980 985 990 

Val Phe Asn Tyr Pro Thr Arg Ala Asn Val Pro Val Leu Gin Gly Leu 
995 1000 1005 

30 

Ser Leu Glu Val Lys Lys Gly Gin Thr Leu Ala Leu Val Gly Ser Ser 
1010 1015 1020 

Gly Cys Gly Lys Ser Thr Val Val Gin Leu Leu Glu Arg Phe Tyr Asp 
1025 1030 1035 1040 

Pro Leu Ala Gly Thr Val Leu Leu Asp Gly Gin Glu Ala Lys Lys Leu 
1045 1050 1055 

Asn Val Gin Trp Leu Arg Ala Gin Leu Gly He Val Ser Gin Glu Pro 
1060 1065 1070 

He Leu Phe Asp Cys Ser He Ala Glu Asn He Ala Tyr Gly Asp Asn 
1075 1080 1085 

Ser Arg Val Val Ser Gin Asp Glu He Val Ser Ala Ala Lys Ala Ala 
1090 1095 1100 

Asn lie His Pro Phe He Glu Thr Leu Pro His Lys Tyr Glu Thr Arg 
1105 1110 1115 1120 

55 Val Gly Asp Lys Gly Thr Gin Leu Ser Gly Gly Gin Lys Gin Arg He 

1125 1130 1135 
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Ala lie Ala Arg Ala Leu lie Arg Gin Pro Gin lie Leu Leu Leu Asp 
1140 1145 1150 

Glu Ala Thr Ser Ala Leu Asp Thr Glu Ser Glu Lys Val Val Gin Glu 
1155 1160 1165 

Ala Leu Asp Lys Ala Arg Glu Gly Arg Thr Cys He Val He Ala His 
1170 1175 1180 

Arg Leu Ser Thr He Gin Asn Ala Asp Leu He Val Val Phe Gin Asn 
1185 1190 1195 1200 

Gly Arg Val Lys Glu His Gly Thr His Gin Gin Leu Leu Ala Gin Lys 
1205 1210 1215 

Gly He Tyr Phe Ser Met Val Ser Val Gin Ala Gly Thr Gin Asn Leu 
1220 1225 1230 



<210> 54 

<211> 842 

<212> PRT 

<213> Homo sapiens 

<400> 54 

Met Val Thr Val Gly Asn Tyr Cys Glu Ala Glu Gly Pro Val Gly Pro 
1 5 10 15 

Ala Trp Met Gin Asp Gly Leu Ser Pro Cys Phe Phe Phe Thr Leu Val 
20 25 30 

Pro Ser Thr Arg Met Ala Leu Gly Thr Leu Ala Leu Val Leu Ala Leu 
35 40 45 

Pro Cys Arg Arg Arg Glu Arg Pro Ala Gly Ala Asp Ser Leu Ser Trp 
50 55 60 

Gly Ala Gly Pro Arg He Ser Pro Tyr Val Leu Gin Leu Leu Leu Ala 
65 70 75 80 

Thr Leu Gin Ala Ala Leu Pro Leu Ala Gly Leu Ala Gly Arg Val Gly 
85 90 95 
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Thr Ala Arg Gly Ala Pro Leu Pro Ser Tyx Leu Leu Leu Ala Ser Val 
100 105 110 

Leu Glu Ser Leu Ala Gly Ala Cys Gly Leu Trp Leu Leu Val Val Glu 
115 120 125 

Arg Ser Gin Ala Arg Gin Arg Leu Ala Met Gly lie Trp lie Lys Phe 
130 135 140 

Arg His Ser Pro Gly Leu Leu Leu Leu Trp Thr Val Ala Phe Ala Ala 
145 150 155 160 

Glu Asn Leu Ala Leu Val Ser Trp Asn Ser Pro Gin Trp Trp Trp Ala 
165 170 175 

Arg Ala Asp Leu Gly Gin Gin Val Gin Phe Ser Leu Trp Val Leu Arg 
180 185 190 

Tyr Val Val Ser Gly Gly Leu Phe Val Leu Gly Leu Trp Ala Pro Gly 
195 200 205 

Leu Arg Pro Gin Ser Tyr Thr Leu Gin Val His Glu Glu Asp Gin Asp 
210 215 220 

Val Glu Arg Ser Gin Val Arg Ser Ala Ala Gin Gin Ser Thr Trp Arg 
225 230 235 240 

Asp Phe Gly Arg Lys Leu Arg Leu Leu Ser Gly Tyr Leu Trp Pro Arg 
245 250 255 

Gly Ser Pro Ala Leu Gin Leu Val Val Leu lie Cys Leu Gly Leu Met 
260 265 270 

Gly Leu Glu Arg Ala Leu Asn Val Leu Val Pro lie Phe Tyr Arg Asn 
275 280 285 

lie Val Asn Leu Leu Thr Glu Lys Ala Pro Trp Asn Ser Leu Ala Trp 
290 295 300 

Thr Val Thr Ser Tyr Val Phe Leu Lys Phe Leu Gin Gly Gly Gly Thr 
305 310 315 320 

Gly Ser Thr Gly Phe Val Ser Asn Leu Arg Thr Phe Leu Trp lie Arg 
325 330 335 



Val Gin Gin Phe Thr Ser Arg Arg Val Glu Leu Leu lie Phe Ser His 
340 345 350 
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Leu His Glu Leu Ser Leu Arg Trp His Leu Gly Arg Arg Thr Gly Glu 
355 360 365 

Val Leu Arg lie Ala Asp Arg Gly Thr Ser Ser Val Thr Gly Leu Leu 
370 375 380 

Ser Tyr Leu Val Phe Asn Val He Pro Thr Leu Ala Asp He He He 
10 385 390 395 400 

Gly He He Tyr Phe Ser Met Phe Phe Asn Ala Trp Phe Gly Leu He 
405 410 415 

15 

Val Phe Leu Cys Met Ser Leu Tyr Leu Thr Leu Thr He Val Val Thr 
420 425 430 

Glu Trp Arg Thr Lys Phe Arg Arg Ala Met Asn Thr Gin Glu Asn Ala 
435 440 445 

Thr Arg Ala Arg Ala Val Asp Ser Leu Leu Asn Phe Glu Thr Val Lys 
450 455 460 

Tyr Tyr Asn Ala Glu Ser Tyr Glu Val Glu Arg Tyr Arg Glu Ala He 
465 470 475 480 

30 He Lys Tyr Gin Gly Leu Glu Trp Lys Ser Ser Ala Ser Leu Val Leu 

485 490 495 



20 



25 



35 



Leu Asn Gin Thr Gin Asn Leu Val He Gly Leu Gly Leu Leu Ala Gly 
500 505 510 

Ser Leu Leu Cys Ala Tyr Phe Val Thr Glu Gin Lys Leu Gin Val Gly 
515 520 525 

40 Asp Tyr Val Leu Phe Gly Thr Tyr He He Gin Leu Tyr Met Pro Leu 

530 535 540 



45 



50 



Asn Trp Phe Gly Thr Tyr Tyr Arg Met He Gin Thr Asn Phe He Asp 

545 550 555 560 

Met Glu Asn Met Phe Asp Leu Leu Lys Glu Glu Thr Glu Val Lys Asp 

565 570 575 

Leu Pro Gly Ala Gly Pro Leu Arg Phe Gin Lys Gly Arg lie Glu Phe 

580 585 590 



Glu Asn Val His Phe Ser Tyr Ala Asp Gly Arg Glu Thr Leu Gin Asp 
» 595 600 605 
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Val Ser Phe Thr Val Met Pro Gly Gin Thr Leu Ala Leu Val Gly Pro 
610 615 620 

Ser Gly Ala Gly Lys Ser Thr lie Leu Arg Leu Leu Phe Arg Phe Tyr 
625 630 635 640 

Asp lie Ser Ser Gly Cys He Arg He Asp Gly Gin Asp He Ser Gin 
645 650 655 

Val Thr Gin Ala Ser Leu Arg Ser His He Gly Val Val Pro Gin Asp 
660 665 670 

Thr Val Leu Phe Asn Asp Thr He Ala Asp Asn He Arg Tyr Gly Arg 
675 680 685 

Val Thr Ala Gly Asn Asp Glu Val Glu Ala Ala Ala Gin Ala Ala Gly 
690 695 700 

He His Asp Ala He Met Ala Phe Pro Glu Gly Tyr Arg Thr Gin Val 
705 710 715 720 

Gly Glu Arg Gly Leu Lys Leu Ser Gly Gly Glu Lys Gin Arg Val Ala 
725 730 735 

lie Ala Arg Thr lie Leu Lys Ala Pro Gly He He Leu Leu Asp Glu 
740 745 750 

Ala Thr Ser Ala Leu Asp Thr Ser Asn Glu Arg Ala He Gin Ala Ser 
755 760 765 

Leu Ala Lys Val Cys Ala Asn Arg Thr Thr He Val Val Ala His Arg 
770 775 780 

Leu Ser Thr Val Val Asn Ala Asp Gin He Leu Val He Lys Asp Gly 
785 790 795 800 

Cys He Val Glu Arg Gly Arg His Glu Ala Leu Leu Ser Arg Gly Gly 
805 810 815 

Val Tyr Ala Asp Met Trp Gin Leu Gin Gin Gly Gin Glu Glu Thr Ser 
820 825 830 



Glu Asp Thr Lys Pro Gin Thr Met Glu Arg 
835 840 



<210> 55 
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<211> 752 
<212> PRT 
<213> Homo sapiens 

<400> 55 

Met Ala Leu Leu Ala Met His Ser Trp Arg Trp Ala Ala Ala Ala Ala 
15 10 15 

Ala Phe Glu Lys Arg Arg His Ser Ala lie Leu He Arg Pro Leu Val 
20 25 30 

Ser Val Ser Gly Ser Gly Pro Gin Trp Arg Pro His Gin Leu Gly Ala 
35 40 45 

Leu Gly Thr Ala Arg Ala Tyr Gin He Pro Glu Ser Leu Lys Ser He 
50 55 60 

Thr Trp Gin Arg Leu Gly Lys Gly Asn Ser Gly Gin Phe Leu Asp Ala 
65 70 75 80 

Ala Lys Ala Leu Gin Val Trp Pro Leu He Glu Lys Arg Thr Cys Trp 
85 90 95 

His Gly His Ala Gly Gly Gly Leu His Thr Asp Pro Lys Glu Gly Leu 
100 105 110 

Lys Asp Val Asp Thr Arg Lys He He Lys Ala Met Leu Ser Tyr Val 
115 120 125 

Trp Pro Lys Asp Arg Pro Asp Leu Arg Ala Arg Val Pro He Ser Leu 
130 135 140 

Gly Phe Leu Gly Gly Ala Lys Ala Met Asn He Val Val Pro Phe Met 
145 150 155 160 

Phe Lys Tyr Ala Val Asp Ser Leu Asn Gin Met Ser Gly Asn Met Leu 
165 170 175 

Asn Leu Ser Asp Ala Pro Asn Thr Val Ala Thr Met Ala Thr Ala Val 
180 185 190 

Leu He Gly Tyr Gly Val Ser Arg Ala Gly Ala Ala Phe Phe Asn Glu 
195 200 205 

Val Arg Asn Ala Val Phe Gly Lys Val Ala Gin Asn Ser He Arg Arg 
210 215 220 

He Ala Lys Asn Val Phe Leu His Leu His Asn Leu Asp Leu Gly Phe 
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225 230 235 240 

His Leu Ser Arg Gin Thr Gly Ala Leu Ser Lys Ala lie Asp Arg Gly 
245 250 255 

Thr Arg Gly lie Ser Phe Val Leu Ser Ala Leu Val Phe Asn Pro Leu 
260 265 270 

Pro Asn His Val Glu Val Met Leu Leu Val Ser Gly Val Leu Tyr Tyr 
275 280 285 

Lys Cys Cys Ala Gin Leu Leu Gly Asn Leu Gly Thr Leu Gly Thr Tyr 
290 295 300 

Thr Ala Phe Thr Val Ala Val Thr Arg Trp Arg Thr Arg Phe Arg Leu 
305 310 315 320 

Glu He Asp Gin Ala Asp Asn Asp Ala Gly Asn Ala Ala He Asp Ser 
325 330 335 

Leu Leu Asn Tyr Glu Thr Val Lys Tyr Phe Asn Asn Glu Arg Tyr Glu 
340 345 350 

Ala Gin Arg Tyr Asp Gly Phe Leu Lys Thr Tyr Glu Thr Ala Ser Leu 
355 360 365 

Lys Ser Thr Ser Thr Leu Ala Met Leu Asn Phe Gly Gin Ser Ala lie 
370 375 380 

Phe Ser Val Gly Leu Thr Ala He Met Val Leu Ala Ser Gin Gly He 
385 390 395 400 

Val Ala Gly Thr Leu Thr Val Gly Asp Leu Val Met Val Asn Gly Leu 
405 410 415 

Leu Phe Gin Leu Ser Leu Pro Leu Asn Phe Leu Gly Thr Val Tyr Arg 
420 425 430 

Glu Thr Arg Gin Ala Leu He Asp Met Asn Thr Leu Phe Thr Leu Leu 
435 440 445 

Lys Val Asp Thr Gin He Lys Asp Lys Val Met Ala Ser Pro Leu Gin 
450 455 460 

He Thr Pro Gin Thr Ala Thr Val Ala Phe Asp Asn Val His Phe Glu 
465 470 475 480 

Tyr He Glu Gly Gin Lys Val Leu Ser Gly He Ser Phe Glu Val Pro 
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485 490 495 

Ala Gly Lys Lys Val Ala lie Val Gly Gly Ser Gly Ser Gly Lys Ser 
500 505 510 

Thr He Val Arg Leu Leu Phe Arg Phe Tyr Glu Pro Gin Lys Gly Ser 
515 520 525 

He Tyr Leu Ala Gly Gin Asn He Gin Asp Val Ser Leu Glu Ser Leu 
530 535 540 

15 Arg Arg Ala Val Gly Val Val Pro Gin Asp Ala Val Leu Phe His Asn 

545 550 555 560 



10 



20 



Thr He Tyr Tyr Asn Leu Leu Tyr Gly Asn He Ser Ala Ser Pro Glu 
565 570 575 

Glu Val Tyr Ala Val Ala Lys Leu Ala Gly Leu His Asp Ala He Leu 
580 585 590 

25 Arg Met Pro His Gly Tyr Asp Thr Gin Val Gly Glu Arg Gly Leu Lys 

595 600 605 

Leu Ser Gly Gly Glu Lys Gin Arg Val Ala He Ala Arg Ala He Leu 
30 610 615 620 

Lys Asp Pro Pro Val He Leu Tyr Asp Glu Ala Thr Ser Ser Leu Asp 
625 630 635 640 



35 



45 



50 



Ser He Thr Glu Glu Thr He Leu Gly Ala Met Lys Asp Val Val Lys 
645 650 655 



His Arg Thr Ser He Phe He Ala His Arg Leu Ser Thr Val Val Asp 
40 660 665 670 

Ala Asp Glu He He Val Leu Asp Gin Gly Lys Val Ala Glu Arg Gly 
675 680 685 



Thr His His Gly Leu Leu Ala Asn Pro His Ser He Tyr Ser Glu Met 
690 695 700 

Trp His Thr Gin Ser Ser Arg Val Gin Asn His Asp Asn Pro Lys Trp 
705 710 715 720 

Glu Ala Lys Lys Glu Asn He Ser Lys Glu Glu Glu Arg Lys Lys Leu 
725 730 735 

Gin Glu Glu He Val Asn Ser Val Lys Gly Cys Gly Asn Cys Ser Cys 
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740 745 750 



<210> 56 
<211> 718 
<212> PRT 

<213> Homo sapiens 
<400> 56 

Met Leu Val His Leu Phe Arg Val Gly lie Arg Gly Gly Pro Phe Pro 
15 10 15 

Gly Arg Leu Leu Pro Pro Leu Arg Phe Gin Thr Phe Ser Ala Val Arg 
20 25 30 

Tyr Ser Asp Gly Tyr Arg Ser Ser Ser Leu Leu Arg Ala Val Ala His 
35 40 45 

Leu Arg Ser Gin Leu Trp Ala His Leu Pro Arg Ala Pro Leu Ala Pro 
50 55 60 

Arg Trp Ser Pro Ser Ala Trp Cys Trp Val Gly Gly Ala Leu Leu Gly 
65 70 75 80 

Pro Met Val Leu Ser Lys His Pro His Leu Cys Leu Val Ala Leu Cys 
85 90 95 

Glu Ala Glu Glu Ala Pro Pro Ala Ser Ser Thr Pro His Val Val Gly 
100 105 110 

Ser Arg Phe Asn Trp Lys Leu Phe Trp Gin Phe Leu His Pro His Leu 
115 120 125 

Leu Val Leu Gly Val Ala Val Val Leu Ala Leu Gly Ala Ala Leu Val 
130 135 140 

Asn Val Gin He Pro Leu Leu Leu Gly Gin Leu Val Lys Val Val Ala 
145 150 155 160 

Lys Tyr Thr Arg Asp His Val Gly Ser Phe Met Thr Glu Ser Gin Asn 
165 170 175 

Leu Ser Thr His Leu Leu He Leu Tyr Gly Val Gin Gly Leu Leu Thr 
180 185 190 
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Phe Gly Tyr Leu Val Leu Leu Ser His Val Gly Glu Arg Met Ala Val 
195 200 205 

Asp Met Arg Arg Ala Leu Phe Ser Ser Leu Leu Arg Gin Asn lie Thr 
210 215 220 



10 



Phe Phe Asp Ala Asn Lys Thr Gly Gin Leu Val Ser Arg Leu Thr Thr 
225 230 235 240 



15 



Asp Val Gin Glu Phe Lys Ser Ser Phe Lys Leu Val lie Ser Gin Gly 
245 250 255 



Leu Arg Ser Cys Ser Gin Val Ala Gly Cys Leu Val Ser Leu Ser Met 
260 265 270 



20 



Leu Ser Thr Arg Leu Thr Leu Leu Leu Met Val Ala Thr Pro Ala Leu 
275 280 285 



Met Gly Val Gly Thr Leu Met Gly Ser Gly Leu Arg Lys Leu Ser Arg 
290 295 300 



30 



Gin Cys Gin Glu His He Ala Arg Ala Met Gly Val Ala Asp Glu Ala 

305 310 315 320 

Leu Gly Asn Val Arg Thr Val Arg Ala Leu Ala Met Glu Gin Arg Glu 

325 330 335 



35 



Glu Glu Arg Tyr Gly Ala Glu Leu Glu Ala Cys Arg Cys Arg Ala Glu 
340 345 350 



40 



Glu Leu Gly Arg Gly He Ala Leu Phe Gin Gly Leu Ser Asn He Ala 
355 360 365 

Phe Asn Cys Met Val Leu Gly Thr Leu Phe He Gly Gly Ser Leu Val 
370 375 380 



45 



Ala Gly Gin Gin Leu Thr Gly Gly Asp Leu Met Ser Phe Leu Val Ala 
385 390 395 400 



50 



Ser Gin Thr Val Gin Arg Ser Met Ala Asn Leu Ser Val Leu Phe Gly 
405 410 415 

Gin Val Val Arg Gly Leu Ser Ala Gly Ala Arg Val Phe Glu Tyr Met 
420 425 430 



55 



Ala Leu Asn Pro Cys He Pro Leu Ser Gly Gly Cys Cys Val Pro Lys 
435 440 445 
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Glu Gin Leu Arg Gly Ser Val Thr Phe Gin Asn Val Cys Phe Ser Tyr 
450 455 460 

Pro Cys Arg Pro Gly Phe Glu Val Leu Lys Asp Phe Thr Leu Thr Leu 
465 470 475 480 

Pro Pro Gly Lys He Val Ala Leu Val Gly Gin Ser Gly Gly Gly Lys 
485 490 495 

Thr Thr Val Ala Ser Leu Leu Glu Arg Phe Tyr Asp Pro Thr Ala Gly 
500 505 510 

Val Val Met Leu Asp Gly Arg Asp Leu Arg Thr Leu Asp Pro Ser Trp 
515 520 525 

Leu Arg Gly Gin Val Val Gly Phe lie Ser Gin Glu Pro Val Leu Phe 
530 535 540 

Gly Thr Thr lie Met Glu Asn He Arg Phe Gly Lys Leu Glu Ala Ser 
545 550 555 560 

Asp Glu Glu Val Tyr Thr Ala Ala Arg Glu Ala Asn Ala His Glu Phe 
565 570 575 

He Thr Ser Phe Pro Glu Gly Tyr Asn Thr Val Val Gly Glu Arg Gly 
580 585 590 

Thr Thr Leu Ser Gly Gly Gin Lys Gin Arg Leu Ala He Ala Arg Ala 
595 600 605 

Leu He Lys Gin Pro Thr Val Leu He Leu Asp Glu Ala Thr Ser Ala 
610 615 620 

Leu Asp Ala Glu Ser Glu Arg Val Val Gin Glu Ala Leu Asp Arg Ala 
625 630 635 640 

Ser Ala Gly Arg Thr Val Leu Val He Ala His Arg Leu Ser Thr Val 
645 650 655 

Arg Gly Ala His Cys He Val Val Met Ala Asp Gly Arg Val Trp Glu 
660 665 670 

Ala Gly Thr His Glu Glu Leu Leu Lys Lys Gly Gly Leu Tyr Ala Glu 
675 680 685 



Leu He Arg Arg Gin Ala Leu Asp Ala Pro Arg Thr Ala Ala Pro Pro 
690 695 700 
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Pro Lys Lys Pro Glu Gly Pro Arg Ser His Gin His Lys Ser 
705 710 715 



<210> 57 

<211> 723 

<212> PRT 

<213> Homo sapiens 

<400> 57 

Met Arg Leu Trp Lys Ala Val Val Val Thr Leu Ala Phe Met Ser Val 
1 5 10 15 

Asp lie Cys Val Thr Thr Ala He Tyr Val Phe Ser His Leu Asp Arg 
20 25 30 

Ser Leu Leu Glu Asp He Arg His Phe Asn He Phe Asp Ser Val Leu 
35 40 45 

Asp Leu Trp Ala Ala Cys Leu Tyr Arg Ser Cys Leu Leu Leu Gly Ala 
50 55 60 

Thr He Gly Val Ala Lys Asn Ser Ala Leu Gly Pro Arg Arg Leu Arg 
65 70 75 80 

Ala Ser Trp Leu Val He Thr Leu Val Cys Leu Phe Val Gly He Tyr 
85 90 95 

Ala Met Val Lys Leu Leu Leu Phe Ser Glu Val Arg Arg Pro lie Arg 
100 105 110 

Asp Pro Trp Phe Trp Ala Leu Phe Val Trp Thr Tyr He Ser Leu Gly 
115 120 125 

Ala Ser Phe Leu Leu Trp Trp Leu Leu Ser Thr Val Arg Pro Gly Thr 
130 135 140 

Gin Ala Leu Glu Pro Gly Ala Ala Thr Glu Ala Glu Gly Phe Pro Gly 
145 150 155 160 

Ser Gly Arg Pro Pro Pro Glu Gin Ala Ser Gly Ala Thr Leu Gin Lys 
165 170 175 

Leu Leu Ser Tyr Thr Lys Pro Asp Val Ala Phe Leu Val Ala Ala Ser 
180 185 190 
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Phe Phe Leu He Val Ala Ala Leu Gly Glu Thr Phe Leu Pro Tyr Tyr 
195 200 205 

Thr Gly Arg Ala He Asp Gly He Val He Gin Lys Ser Met Asp Gin 
210 215 220 



10 



Phe Ser Thr Ala Val Val lie Val Cys Leu Leu Ala He Gly Ser Ser 
225 230 235 240 



15 



Phe Ala Ala Gly He Arg Gly Gly He Phe Thr Leu He Phe Ala Arg 
245 250 255 

Leu Asn He Arg Leu Arg Asn Cys Leu Phe Arg Ser Leu Val Ser Gin 
260 265 270 



20 



Glu Thr Ser Phe Phe Asp Glu Asn Arg Thr Gly Asp Leu He Ser Arg 
275 280 285 



25 



Leu Thr Ser Asp Thr Thr Met Val Ser Asp Leu Val Ser Gin Asn He 
290 295 300 

Asn Val Phe Leu Arg Asn Thr Val Lys Val Thr Gly Val Val Val Phe 
305 310 315 320 



30 



Met Phe Ser Leu Ser Trp Gin Leu Ser Leu Val Thr Phe Met Gly Phe 
325 330 335 



35 



Pro He He Met Met Val Ser Asn He Tyr Gly Lys Tyr Tyr Lys Arg 
340 345 350 

Leu Ser Lys Glu Val Gin Asn Ala Leu Ala Arg Ala Ser Asn Thr Ala 
355 360 365 



40 



Glu Glu Thr He Ser Ala Met Lys Thr Val Arg Ser Phe Ala Asn Glu 
370 375 380 



45 



Glu Glu Glu Ala Glu Val Tyr Leu Arg Lys Leu Gin Gin Val Tyr Lys 
385 390 395 400 

Leu Asn Arg Lys Glu Ala Ala Ala Tyr Met Tyr Tyr Val Trp Gly Ser 
405 410 415 

Gly Ser Val Gly Ser Val Tyr Ser Gly Leu Met Gin Gly Val Gly Ala 
420 425 430 



55 



Ala Glu Lys Val Phe Glu Phe He Asp Arg Gin Pro Thr Met Val His 
435 440 445 
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Asp Gly Ser Leu Ala Pro Asp His Leu Glu Gly Arg Val Asp Phe Glu 
450 455 460 

Asn Val Thr Phe Thr Tyr Arg Thr Arg Pro His Thr Gin Val Leu Gin 
465 470 475 480 

Asn Val Ser Phe Ser Leu Ser Pro Gly Lys Val Thr Ala Leu Val Gly 
485 490 495 

Pro Ser Gly Ser Gly Lys Ser Ser Cys Val Asn lie Leu Glu Asn Phe 
500 505 510 

Tyr Pro Leu Glu Gly Gly Arg Val Leu Leu Asp Gly Lys Pro He Ser 
515 520 525 

Ala Tyr Asp His Lys Tyr Leu His Arg Val He Ser Leu Val Ser Gin 
530 535 540 

Glu Pro Val Leu Phe Ala Arg Ser He Thr Asp Asn He Ser Tyr Gly 
545 550 555 560 

Leu Pro Thr Val Pro Phe Glu Met Val Val Glu Ala Ala Gin Lys Ala 
565 570 575 

Asn Ala His Gly Phe lie Met Glu Leu Gin Asp Gly Tyr Ser Thr Glu 
580 585 590 

Thr Gly Glu Lys Gly Ala Gin Leu Ser Gly Gly Gin Lys Gin Arg Val 
595 600 605 

Ala Met Ala Arg Ala Leu Val Arg Asn Pro Pro Val Leu He Leu Asp 
610 615 620 

Glu Ala Thr Ser Ala Leu Asp Ala Glu Ser Glu Tyr Leu lie Gin Gin 
625 630 635 640 

Ala He His Gly Asn Leu Gin Lys His Thr Val Leu He He Ala His 
645 650 655 

Arg Leu Ser Thr Val Glu His Ala His Leu He Val Val Leu Asp Lys 
660 665 670 

Gly Arg Val Val Gin Gin Gly Thr His Gin Gin Leu Leu Ala Gin Gly 
675 680 685 



Gly Leu Tyr Ala Lys Leu Val Gin Arg Gin Met Leu Gly Leu Gin Pro 
690 695 700 
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15 



20 



Ala Ala Asp Phe Thr Ala Gly His Asn Glu Pro Val Ala Asn Gly Ser 
705 710 715 720 

His Lys Ala 



10 

<210> 58 
<211> 738 
<212> PRT 
<213> Homo sapiens 

<400> 58 

Met Arg Gly Pro Pro Ala Trp Pro Leu Arg Leu Leu Glu Pro Pro Ser 
15 10 15 

Pro Ala Glu Pro Gly Arg Leu Leu Pro Val Ala Cys Val Trp Ala Ala 
20 25 30 

25 Ala Ser Arg Val Pro Gly Ser Leu Ser Pro Phe Thr Gly Leu Arg Pro 

35 40 45 

Ala Arg Leu Trp Gly Ala Gly Pro Ala Leu Leu Trp Gly Val Gly Ala 
50 55 60 

30 

Ala Arg Arg Trp Arg Ser Gly Cys Arg Gly Gly Gly Pro Gly Ala Ser 
65 70 75 80 

35 Arg Gly Val Leu Gly Leu Ala Arg Leu Leu Gly Leu Trp Ala Arg Gly 

85 90 95 

Pro Gly Ser Cys Arg Cys Gly Ala Phe Ala Gly Pro Gly Ala Pro Arg 
100 105 110 

Leu Pro Arg Ala Arg Phe Pro Gly Gly Pro Ala Ala Ala Ala Trp Ala 
115 120 125 

Gly Asp Glu Ala Trp Arg Arg Gly Pro Ala Ala Pro Pro Gly Asp Lys 
130 135 140 



40 



45 



Gly Arg Leu Arg Pro Ala Ala Ala Gly Leu Pro Glu Ala Arg Lys Leu 
so 145 150 155 160 

Leu Gly Leu Ala Tyr Pro Glu Arg Arg Arg Leu Ala Ala Ala Val Gly 
165 170 175 



55 



Phe Leu Thr Met Ser Ser Val lie Ser Met Ser Ala Pro Phe Phe Leu 
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180 



185 



190 



Gly Lys lie lie Asp Val lie Tyr Thr Asn Pro Thr Val Asp Tyr Ser 
195 200 205 

Asp Asn Leu Thr Arg Leu Cys Leu Gly Leu Ser Ala Val Phe Leu Cys 
210 215 220 

Gly Ala Ala Ala Asn Ala He Arg Val Tyr Leu Met Gin Thr Ser Gly 
225 230 235 240 

Gin Arg He Val Asn Arg Leu Arg Thr Ser Leu Phe Ser Ser He Leu 
245 250 255 

Arg Gin Glu Val Ala Phe Phe Asp Lys Thr Arg Thr Gly Glu Leu He 
260 265 270 

Asn Arg Leu Ser Ser Asp Thr Ala Leu Leu Gly Arg Ser Val Thr Glu 
275 280 285 

Asn Leu Ser Asp Gly Leu Arg Ala Gly Ala Gin Ala Ser Val Gly He 
290 295 300 

Ser Met Met Phe Phe Val Ser Pro Asn Leu Ala Thr Phe Val Leu Ser 
305 310 315 320 

Val Val Pro Pro Val Ser He He Ala Val He Tyr Gly Arg Tyr Leu 
325 330 335 

Arg Lys Leu Thr Lys Val Thr Gin Asp Ser Leu Ala Gin Ala Thr Gin 
340 345 350 

Leu Ala Glu Glu Arg He Gly Asn Val Arg Thr Val Arg Ala Phe Gly 
355 360 365 

Lys Glu Met Thr Glu He Glu Lys Tyr Ala Ser Lys Val Asp His Val 
370 375 380 

Met Gin Leu Ala Arg Lys Glu Ala Val Ala Arg Ala Gly Phe Phe Gly 
385 390 395 400 

Ala Thr Gly Leu Ser Gly Asn Leu lie Val Leu Ser Val Leu Tyr Lys 
405 410 415 

Gly Gly Leu Leu Met Gly Ser Ala His Met Thr Val Gly Glu Leu Ser 
420 425 430 



Ser Phe Leu Met Tyr Ala Phe Trp Val Gly lie Ser He Gly Gly Leu 
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435 440 445 

Ser Ser Phe Tyr Ser Glu Leu Met Lys Gly Leu Gly Ala Gly Gly Arg 
450 455 460 

Leu Trp Glu Leu Leu Glu Arg Glu Pro Lys Leu Pro Phe Asn Glu Gly 
465 470 475 480 

Val lie Leu Asn Glu Lys Ser Phe Gin Gly Ala Leu Glu Phe Lys Asn 
485 490 495 

Val His Phe Ala Tyr Pro Ala Arg Pro Glu Val Pro lie Phe Gin Asp 
500 505 510 

Phe Ser Leu Ser lie Pro Ser Gly Ser Val Thr Ala Leu Val Gly Pro 
515 520 525 

Ser Gly Ser Gly Lys Ser Thr Val Leu Ser Leu Leu Leu Arg Leu Tyr 
530 535 540 

Asn Pro Ala Ser Gly Thr lie Ser Leu Asp Gly His Asp lie Arg Gin 
545 550 555 560 

Leu Asn Pro Val Trp Leu Arg Ser Lys lie Gly Thr Val Ser Gin Glu 
565 570 575 

Pro lie Leu Phe Ser Cys Ser lie Ala Glu Asn lie Ala Tyr Gly Ala 
580 585 590 

Asp Asp Pro Ser Ser Val Thr Ala Glu Glu lie Gin Arg Val Ala Glu 
595 600 605 

Val Ala Asn Ala Val Ala Phe lie Arg Asn Phe Pro Gin Gly Phe Asn 
610 615 620 

Thr Val Val Gly Glu Lys Gly Val Leu Leu Ser Gly Gly Gin Lys Gin 
625 630 635 640 

Arg lie Ala lie Ala Arg Ala Leu Leu Lys Asn Pro Lys lie Leu Leu 
645 650 655 

Leu Asp Glu Ala Thr Ser Ala Leu Asp Ala Glu Asn Glu Tyr Leu Val 
660 665 670 

Gin Glu Ala Leu Asp Arg Leu Met Asp Gly Arg Thr Val Leu Val lie 
675 680 685 

Ala His Arg Leu Ser Thr lie Lys Asn Ala Asn Met Val Ala Val Leu 
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690 695 700 

Asp Gin Gly Lys He Thr Glu Tyr Gly Lys His Glu Glu Leu Leu Ser 
705 710 715 720 

Lys Pro Asn Gly He Tyr Arg Lys Leu Met Asn Lys Gin Ser Phe He 
725 730 735 

Ser Ala 



<210> 59 

<211> 1321 

<212> PRT 

<213> Homo sapiens 

<400> 59 

Met Ser Asp Ser Val lie Leu Arg Ser He Lys Lys Phe Gly Glu Glu 
15 10 15 

Asn Asp Gly Phe Glu Ser Asp Lys Ser Tyr Asn Asn Asp Lys Lys Ser 
20 25 30 

Arg Leu Gin Asp Glu Lys Lys Gly Asp Gly Val Arg Val Gly Phe Phe 
35 40 45 

Gin Leu Phe Arg Phe Ser Ser Ser Thr Asp He Trp Leu Met Phe Val 
50 55 60 

Gly Ser Leu Cys Ala Phe Leu His Gly He Ala Gin Pro Gly Val Leu 
65 70 75 80 

Leu He Phe Gly Thr Met Thr Asp Val Phe He Asp Tyr Asp Val Glu 
85 90 95 

Leu Gin Glu Leu Gin He Pro Gly Lys Ala Cys Val Asn Asn Thr He 
100 105 110 

Val Trp Thr Asn Ser Ser Leu Asn Gin Asn Met Thr Asn Gly Thr Arg 
115 120 125 

Cys Gly Leu Leu Asn He Glu Ser Glu Met He Lys Phe Ala Ser Tyr 
130 135 140 

Tyr Ala Gly He Ala Val Ala Val Leu He Thr Gly Tyr He Gin He 
145 150 155 160 
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Cys Phe Trp Val lie Ala Ala Ala Arg Gin lie Gin Lys Met Arg Lys 
165 170 175 

Phe Tyr Phe Arg Arg lie Met Arg Met Glu lie Gly Trp Phe Asp Cys 
180 185 190 



w 



Asn Ser Val Gly Glu Leu Asn Thr Arg Phe Ser Asp Asp lie Asn Lys 
195 200 205 



15 



lie Asn Asp Ala lie Ala Asp Gin Met Ala Leu Phe lie Gin Arg Met 
210 215 220 

Thr Ser Thr lie Cys Gly Phe Leu Leu Gly Phe Phe Arg Gly Trp Lys 
225 230 235 240 



20 



Leu Thr Leu Val He He Ser Val Ser Pro Leu He Gly He Gly Ala 
245 250 255 



25 



Ala Thr He Gly Leu Ser Val Ser Lys Phe Thr Asp Tyr Glu Leu Lys 
260 265 270 



Ala Tyr Ala Lys Ala Gly Val Val Ala Asp Glu Val He Ser Ser Met 
275 280 285 



30 



Arg Thr Val Ala Ala Phe Gly Gly Glu Lys Arg Glu Val Glu Arg Tyr 
290 295 300 



35 



Glu Lys Asn Leu Val Phe Ala Gin Arg Trp Gly He Arg Lys Gly He 
305 310 315 320 



40 



Val Met Gly Phe Phe Thr Gly Phe Val Trp Cys Leu He Phe Leu Cys 
325 330 335 

Tyr Ala Val Ala Phe Trp Tyr Gly Ser Thr Leu Val Leu Asp Glu Gly 
340 345 350 



45 



Glu Tyr Thr Pro Gly Thr Leu Val Gin He Phe Leu Ser Val He Val 
355 360 365 



50 



Gly Ala Leu Asn Leu Gly Asn Ala Ser Pro Cys Leu Glu Ala Phe Ala 

370 375 380 

Thr Gly Arg Ala Ala Ala Thr Ser He Phe Glu Thr He Asp Arg Lys 

385 390 395 400 



55 



Pro He He Asp Cys Met Ser Glu Asp Gly Tyr Lys Leu Asp Arg He 
405 410 415 
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Lys Gly Glu He Glu Phe His Asn Val Thr Phe His Tyr Pro Ser Arg 
420 425 430 

Pro Glu Val Lys He Leu Asn Asp Leu Asn Met Val He Lys Pro Gly 
435 440 445 

Glu Met Thr Ala Leu Val Gly Pro Ser Gly Ala Gly Lys Ser Thr Ala 
450 455 460 

Leu Gin Leu He Gin Arg Phe Tyr Asp Pro Cys Glu Gly Met Val Thr 
465 470 475 480 

Val Asp Gly His Asp He Arg Ser Leu Asn He Gin Trp Leu Arg Asp 
485 490 495 

Gin He Gly He Val Glu Gin Glu Pro Val Leu Phe Ser Thr Thr He 
500 505 510 

Ala Glu Asn lie Arg Tyr Gly Arg Glu Asp Ala Thr Met Glu Asp He 
515 520 525 

Val Gin Ala Ala Lys Glu Ala Asn Ala Tyr Asn Phe He Met Asp Leu 
530 535 540 

Pro Gin Gin Phe Asp Thr Leu Val Gly Glu Gly Gly Gly Gin Met Ser 
545 550 555 560 

Gly Gly Gin Lys Gin Arg Val Ala He Ala Arg Ala Leu He Arg Asn 
565 570 575 

Pro Lys He Leu Leu Leu Asp Met Ala Thr Ser Ala Leu Asp Asn Glu 
580 585 590 

Ser Glu Ala Met Val Gin Glu Val Leu Ser Lys He Gin His Gly His 
595 600 605 

Thr He He Ser Val Ala His Arg Leu Ser Thr Val Arg Ala Ala Asp 
610 615 620 

Thr He He Gly Phe Glu His Gly Thr Ala Val Glu Arg Gly Thr His 
525 630 635 640 

Glu Glu Leu Leu Glu Arg Lys Gly Val Tyr Phe Thr Leu Val Thr Leu 
645 650 655 

Gin Ser Gin Gly Asn Gin Ala Leu Asn Glu Glu Asp He Lys Asp Ala 
660 665 670 
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Thr Glu Asp Asp Met Leu Ala Arg Thr Phe Ser Arg Gly Ser Tyr Gin 
675 680 685 

Asp Ser Leu Arg Ala Ser lie Arg Gin Arg Ser Lys Ser Gin Leu Ser 
690 695 700 

Tyr Leu Val His Glu Pro Pro Leu Ala Val Val Asp His Lys Ser Thr 
705 710 715 720 

Tyr Glu Glu Asp Arg Lys Asp Lys Asp lie Pro Val Gin Glu Glu Val 
725 730 735 

Glu Pro Ala Pro Val Arg Arg lie Leu Lys Phe Ser Ala Pro Glu Trp 
740 745 750 

Pro Tyr Met Leu Val Gly Ser Val Gly Ala Ala Val Asn Gly Thr Val 
755 760 765 

Thr Pro Leu Tyr Ala Phe Leu Phe Ser Gin lie Leu Gly Thr Phe Ser 
770 775 780 

lie Pro Asp Lys Glu Glu Gin Arg Ser Gin He Asn Gly Val Cys Leu 
785 790 795 800 

Leu Phe Val Ala Met Gly Cys Val Ser Leu Phe Thr Gin Phe Leu Gin 
805 810 815 

Gly Tyr Ala Phe Ala Lys Ser Gly Glu Leu Leu Thr Lys Arg Leu Arg 
820 825 830 

Lys Phe Gly Phe Arg Ala Met Leu Gly Gin Asp He Ala Trp Phe Asp 
835 840 845 

Asp Leu Arg Asn Ser Pro Gly Ala lieu Thr Thr Arg Leu Ala Thr Asp 
850 855 860 

Ala Ser Gin Val Gin Gly Ala Ala Gly Ser Gin He Gly Met He Val 
865 870 875 880 

Asn Ser Phe Thr Asn Val Thr Val Ala Met He He Ala Phe Ser Phe 
885 890 895 

Ser Trp Lys Leu Ser Leu Val He Leu Cys Phe Phe Pro Phe Leu Ala 
900 905 910 



Leu Ser Gly Ala Thr Gin Thr Arg Met Leu Thr Gly Phe Ala Ser Arg 
915 920 925 
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Asp Lys Gin Ala Leu Glu Met Val Gly Gin lie Thr Asn Glu Ala Leu 
930 935 940 

Ser Asn lie Arg Thr Val Ala Gly lie Gly Lys Glu Arg Arg Phe lie 
945 950 955 960 

Glu Ala Leu Glu Thr Glu Leu Glu Lys Pro Phe Lys Thr Ala lie Gin 
965 970 975 

Lys Ala Asn He Tyr Gly Phe Cys Phe Ala Phe Ala Gin Cys He Met 
980 985 990 

Phe lie Ala Asn Ser Ala Ser Tyr Arg Tyr Gly Gly Tyr Leu He Ser 
995 1000 1005 

Asn Glu Gly Leu His Phe Ser Tyr Val Phe Arg Val He Ser Ala Val 
1010 1015 1020 

Val Leu Ser Ala Thr Ala Leu Gly Arg Ala Phe Ser Tyr Thr Pro Ser 
1025 1030 1035 1040 

Tyr Ala Lys Ala Lys He Ser Ala Ala Arg Phe Phe Gin Leu Leu Asp 
1045 1050 1055 

Arg Gin Pro Pro He Ser Val Tyr Asn Thr Ala Gly Glu Lys Trp Asp 
1060 1065 1070 

Asn Phe Gin Gly Lys He Asp Phe Val Asp Cys Lys Phe Thr Tyr Pro 
1075 1080 1085 

Ser Arg Pro Asp Ser Gin Val Leu Asn Gly Leu Ser Val Ser He Ser 
1090 1095 1100 

Pro Gly Gin Thr Leu Ala Phe Val Gly Ser Ser Gly Cys Gly Lys Ser 
1105 1110 1115 1120 

Thr Ser He Gin Leu Leu Glu Arg Phe Tyr Asp Pro Asp Gin Gly Lys 
1125 1130 1135 

Val Met He Asp Gly His Asp Ser Lys Lys Val Asn Val Gin Phe Leu 
1140 1145 1150 

Arg Ser Asn He Gly He Val Ser Gin Glu Pro Val Leu Phe Ala Cys 
1155 1160 1165 

Ser He Met Asp Asn He Lys Tyr Gly Asp Asn Thr Lys Glu He Pro 
1170 * 1175 1180 
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Met Glu Arg Val lie Ala Ala Ala Lys Gin Ala Gin Leu His Asp Phe 
1185 1190 1195 1200 

Val Met Ser Leu Pro Glu Lys Tyr Glu Thr Asn Val Gly Ser Gin Gly 
1205 1210 1215 

Ser Gin Leu Ser Arg Gly Glu Lys Gin Arg lie Ala lie Ala Arg Ala 
1220 1225 1230 

He Val Arg Asp Pro Lys He Leu Leu Leu Asp Glu Ala Thr Ser Ala 
1235 1240 1245 

Leu Asp Thr Glu Ser Glu Lys Thr Val Gin Val Ala Leu Asp Lys Ala 
1250 1255 1260 

20 Arg Glu Gly Arg Thr Cys He Val He Ala His Arg Leu Ser Thr lie 

1265 1270 1275 1280 

Gin Asn Ala Asp He He Ala Val Met Ala Gin Gly Val Val He Glu 
25 1285 1290 1295 

Lys Gly Thr His Glu Glu Leu Met Ala Gin Lys Gly Ala Tyr Tyr Lys 
1300 1305 1310 



10 



15 



30 



Leu Val Thr Thr Gly Ser Pro He Ser 
1315 1320 



40 



45 



<210> 60 
<211> 1481 
<212> PRT 

<213> Homo sapiens 
<400> 60 

Met Ala Leu Arg Gly Phe Cys Ser Ala Asp Gly Ser Asp Pro Leu Trp 
15 10 15 

Asp Trp Asn Val Thr Trp Asn Thr Ser Asn Pro Asp Phe Thr Lys Cys 
20 25 30 

50 Phe Gin Asn Thr Val Leu Val Trp Val Pro Cys Phe Tyr Leu Trp Ala 

35 40 45 

Cys Phe Pro Phe Tyr Phe Leu Tyr Leu Ser Arg His Asp Arg Gly Tyr 
50 55 60 

55 
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He Gin Met Thr Pro Leu Asn Lys Thr Lys Tor Ala Leu Gly Phe Leu 
65 70 75 80 

Leu Trp He Val Cys Trp Ala Asp Leu Phe Tyr Ser Phe Trp Glu Arg 
85 90 95 

Ser Arg Gly He Phe Leu Ala Pro Val Phe Leu Val Ser Pro Thr Leu 
100 105 HO 

Leu Gly He Thr Thr Leu Leu Ala Thr Phe Leu He Gin Leu Glu Arg 
115 120 125 

Arg Lys Gly Val Gin Ser Ser Gly lie Met Leu Thr Phe Trp Leu Val 
130 135 140 

Ala Leu Val Cys Ala Leu Ala lie Leu Arg Ser Lys lie Met Thr Ala 
145 150 155 160 

Leu Lys Glu Asp Ala Gin Val Asp Leu Phe Arg Asp He Thr Phe Tyr 
165 170 175 

Val Tyr Phe Ser Leu Leu Leu He Gin Leu Val Leu Ser Cys Phe Ser 
180 185 190 

Asp Arg Ser Pro Leu Phe Ser Glu Thr He His Asp Pro Asn Pro Cys 
195 200 205 

Pro Glu Ser Ser Ala Ser Phe Leu Ser Arg He Thr Phe Trp Trp lie 
210 215 220 

Thr Gly Leu lie Val Arg Gly Tyr Arg Gin Pro Leu Glu Gly Ser Asp 
225 230 235 240 

Leu Trp Ser Leu Asn Lys Glu Asp Thr Ser Glu Gin Val Val Pro Val 
245 250 255 

Leu Val Lys Asn Trp Lys Lys Glu Cys Ala Lys Thr Arg Lys Gin Pro 
260 265 270 

Val Lys Val Val Tyr Ser Ser Lys Asp Pro Ala Gin Pro Lys Glu Ser 
275 280 285 

Ser Lys Val Asp Ala Asn Glu Glu Val Glu Ala Leu He Val Lys Ser 
290 295 300 



Pro Gin Lys Glu Trp Asn Pro Ser Leu Phe Lys Val Leu Tyr Lys Thr 
305 310 315 320 
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Phe Gly Pro Tyr Phe Leu Met Ser Phe Phe Phe Lys Ala lie His Asp 
325 330 335 

Leu Met Met Phe Ser Gly Pro Gin He Leu Lys Leu Leu He Lys Phe 
340 345 350 

Val Asn Asp Thr Lys Ala Pro Asp Trp Gin Gly Tyr Phe Tyr Thr Val 
355 360 365 

Leu Leu Phe Val Thr Ala Cys Leu Gin Thr Leu Val Leu His Gin Tyr 
370 375 380 

Phe His He Cys Phe Val Ser Gly Met Arg He Lys Thr Ala Val He 
385 390 395 400 

Gly Ala Val Tyr Arg Lys Ala Leu Val He Thr Asn Ser Ala Arg Lys 
405 410 415 

Ser Ser Thr Val Gly Glu He Val Asn Leu Met Ser Val Asp Ala Gin 
420 425 430 

Arg Phe Met Asp Leu Ala Thr Tyr He Asn Met He Trp Ser Ala Pro 
435 440 445 

Leu Gin Val He Leu Ala Leu Tyr Leu Leu Trp Leu Asn Leu Gly Pro 
450 455 460 

Ser Val Leu Ala Gly Val Ala Val Met Val Leu Met Val Pro Val Asn 
465 470 475 480 

Ala Val Met Ala Met Lys Thr Lys Thr Tyr Gin Val Ala His Met Lys 
485 490 495 

Ser Lys Asp Asn Arg He Lys Leu Met Asn Glu He Leu Asn Gly He 
500 505 510 

Lys Val Leu Lys Leu Tyr Ala Trp Glu Leu Ala Phe Lys Asp Lys Val 
515 520 525 

Leu Ala He Arg Gin Glu Glu Leu Lys Val Leu Lys Lys Ser Ala Tyr 
530 535 540 

Leu Ser Ala Val Gly Thr Phe Thr Trp Val Cys Thr Pro Phe Leu Ala 
545 550 555 560 



Ser Val Ser Leu Lys Arg Leu Arg He Phe Leu Ser His Glu Glu Leu 
565 570 575 
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Glu Pro Asp Ser lie Glu Arg Arg Pro Val Lys Asp Gly Gly Gly Thr 
580 585 590 

Asn Ser lie Thr Val Arg Asn Ala Thr Phe Thr Trp Ala Arg Ser Asp 
595 600 605 



10 



Pro Pro Thr Leu Asn Gly lie Thr Phe Ser lie Pro Glu Gly Ala Leu 
610 615 620 



15 



Val Ala Val val Gly Gin Val Gly Cys Gly Lys Ser Ser Leu Leu Ser 
625 630 635 640 

Ala Leu Leu Ala Glu Met Asp Lys Val Glu Gly His Val Ala lie Lys 
645 650 655 



20 



Gly Ser Val Ala Tyr Val Pro Gin Gin Ala Trp He Gin Asn Asp Ser 
660 665 670 



25 



Leu Arg Glu Asn He Leu Phe Gly Cys Gin Leu Glu Glu Pro Tyr Tyr 
675 680 685 

Arg Ser Val He Gin Ala Cys Ala Leu Leu Pro Asp Leu Glu He Leu 
690 695 700 



30 



Pro Ser Gly Asp Arg Thr Glu He Gly Glu Lys Gly Val Asn Leu Ser 
705 710 715 720 



35 



Gly Gly Gin Lys Gin Arg Val Ser Leu Ala Arg Ala Val Tyr Ser Asn 
725 730 735 

Ala Asp He Tyr Leu Phe Asp Asp Pro Leu Ser Ala Val Asp Ala His 
740 745 750 



40 



Val Gly Lys His He Phe Glu Asn Val He Gly Pro Lys Gly Met Leu 
755 760 765 



45 



Lys Asn Lys Thr Arg He Leu Val Thr His Ser Met Ser Tyr Leu Pro 
770 775 780 

Gin Val Asp Val He He Val Met Ser Gly Gly Lys He Ser Glu Met 
785 790 795 800 



50 



Gly Ser Tyr Gin Glu Leu Leu Ala Arg Asp Gly Ala Phe Ala Glu Phe 
805 810 815 



55 



Leu Arg Thr Tyr Ala Ser Thr Glu Gin Glu Gin Asp Ala Glu Glu Asn 
820 825 830 
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Gly Val Thr Gly Val Ser Gly Pro Gly Lys Glu Ala Lys Gin Met Glu 
835 840 845 

Asn Gly Met Leu Val Thr Asp Ser Ala Gly Lys Gin Leu Gin Arg Gin 
850 855 860 

Leu Ser Ser Ser Ser Ser Tyr Ser Gly Asp He Ser Arg His His Asn 
865 870 875 880 

Ser Thr Ala Glu Leu Gin Lys Ala Glu Ala Lys Lys Glu Glu Thr Trp 
885 890 895 

Lys Leu Met Glu Ala Asp Lys Ala Gin Thr Gly Gin Val Lys Leu Ser 
900 905 910 

Val Tyr Trp Asp Tyr Met Lys Ala He Gly Leu Phe He Ser Phe Leu 
915 920 925 

Ser He' Phe Leu Phe Met Cys Asn His Val Ser Ala Leu Ala Ser Asn 
930 935 940 

Tyr Trp Leu Ser Leu Trp Thr Asp Asp Pro He Val Asn Gly Thr Gin 
945 950 955 960 

Glu His Thr Lys Val Arg Leu Ser Val Tyr Gly Ala Leu Gly He Ser 
965 970 975 

Gin Gly He Ala Val Phe Gly Tyr Ser Met Ala Val Ser He Gly Gly 
980 985 990 

He Leu Ala Ser Arg Cys Leu His Val Asp Leu Leu His Ser He Leu 
995 1000 1005 

Arg Ser Pro Met Ser Phe Phe Glu Arg Thr Pro Ser Gly Asn Leu Val 
1010 1015 1020 

Asn Arg Phe Ser Lys Glu Leu Asp Thr Val Asp Ser Met He Pro Glu 
1025 1030 1035 1040 

Val He Lys Met Phe Met Gly Ser Leu Phe Asn Val He Gly Ala Cys 
1045 1050 1055 

He Val He Leu Leu Ala Thr Pro He Ala Ala He He He Pro Pro 
1060 1065 1070 

Leu Gly Leu He Tyr Phe Phe Val Gin Arg Phe Tyr Val Ala Ser Ser 
1075 1080 1085 
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Arg Gin Leu Lys Arg Leu Glu Ser Val Ser Arg Ser Pro Val Tyr Ser 
1090 1095 1100 

His Phe Asn Glu Thr Leu Leu Gly Val Ser Val He Arg Ala Phe Glu 
1105 1110 1115 1120 

Glu Gin Glu Arg Phe He His Gin Ser Asp Leu Lys Val Asp Glu Asn 
1125 1130 1135 

Gin Lys Ala Tyr Tyr Pro Ser He Val Ala Asn Arg Trp Leu Ala Val 
1140 1145 1150 

15 

Arg Leu Glu Cys Val Gly Asn Cys He Val Leu Phe Ala Ala Leu Phe 
1155 1160 1165 

Ala Val He Ser Arg His Ser Leu Ser Ala Gly Leu Val Gly Leu Ser 
1170 1175 1180 

Val Ser Tyr Ser Leu Gin Val Thr Thr Tyr Leu Asn Trp Leu Val Arg 
1185 1190 1195 1200 

Met Ser Ser Glu Met Glu Thr Asn He Val Ala Val Glu Arg Leu Lys 
1205 1210 1215 

^ Glu Tyr Ser Glu Thr Glu Lys Glu Ala Pro Trp Gin He Gin Glu Thr 

1220 1225 1230 



20 



25 



35 



Ala Pro Pro Ser Ser Trp Pro Gin Val Gly Arg Val Glu Phe Arg Asn 
1235 1240 1245 

Tyr Cys Leu Arg Tyr Arg Glu Asp Leu Asp Phe Val Leu Arg His He 
1250 1255 1260 

40 Asn Val Thr He Asn Gly Gly Glu Lys Val Gly He Val Gly Thr Gly 

1265 1270 1275 1280 

Ala Gly Lys Ser Ser Leu Thr Leu Gly Leu Phe Arg He Asn Glu Ser 
1285 1290 1295 

45 

Ala Glu Gly Glu He He He Asp Gly He Asn He Ala Lys He Gly 
1300 1305 1310 

50 Leu His Asp Leu Arg Phe Lys He Thr He He Pro Gin Asp Pro Val 

1315 1320 1325 



55 



Leu Phe Ser Gly Ser Leu Arg Met Asn Leu Asp Pro Phe Ser Gin Tyr 
1330 1335 1340 
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Ser Asp Glu Glu Val Trp Thr Ser Leu Glu Leu Ala His Leu Lys Asp 
1345 1350 1355 1360 

Phe Val Ser Ala Leu Pro Asp Lys Leu Asp His Glu Cys Ala Glu Gly 
1365 1370 1375 

Gly Glu Asn Leu Ser Val Gly Gin Arg Gin Leu Val Cys Leu Ala Arg 
1380 1385 1390 

Ala Leu Leu Arg Lys Thr Lys He Leu Val Leu Asp Glu Ala Thr Ala 
1395 1400 1405 

Ala Val Asp Leu Glu Thr Asp Asp Leu He Gin Ser Thr He Arg Thr 
1410 1415 1420 

Gin Phe Glu Asp Cys Thr Val Leu Thr He Ala His Arg Leu Asn Thr 
1425 1430 1435 1440 

He Met Asp Tyr Thr Arg Val He Val Leu Asp Lys Gly Glu He Gin 
1445 1450 1455 

Glu Tyr Gly Ala Pro Ser Asp Leu Leu Gin Gin Arg Gly Leu Phe Tyr 
1460 1465 1470 

Ser Met Ala Lys Asp Ala Gly Leu Val 
1475 1480 



<210> 61 

<211> 1545 

<212> PRT 

<213> Homo sapiens 

<400> 61 

Met Leu Glu Lys Phe Cys Asn Ser Thr Phe Trp Asn Ser Ser Phe Leu 
15 10 15 

Asp Ser Pro Glu Ala Asp Leu Pro Leu Cys Phe Glu Gin Thr Val Leu 
20 25 30 

Val Trp lie Pro Leu Gly Phe Leu Trp Leu Leu Ala Pro Trp Gin Leu 
35 40 45 

Leu His Val Tyr Lys Ser Arg Thr Lys Arg Ser Ser Thr Thr Lys Leu 
50 55 60 

Tyr Leu Ala Lys Gin Val Phe Val Gly Phe Leu Leu He Leu Ala Ala 
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65 70 75 80 

lie Glu Leu Ala Leu Val Leu Thr Glu Asp Ser Gly Gin Ala Thr Val 
85 90 95 

Pro Ala Val Arg Tyr Thr Asn Pro Ser Leu Tyr Leu Gly Thr Trp Leu 
100 105 110 

Leu Val Leu Leu lie Gin Tyr Ser Arg Gin Trp Cys Val Gin Lys Asn 
115 120 125 

Ser Trp Phe Leu Ser Leu Phe Trp lie Leu Ser lie Leu Cys Gly Thr 
130 135 140 

Phe Gin Phe Gin Thr Leu lie Arg Thr Leu Leu Gin Gly Asp Asn Ser 
145 150 155 160 

Asn Leu Ala Tyr Ser Cys Leu Phe Phe lie Ser Tyr Gly Phe Gin lie 
165 170 175 

Leu He Leu He Phe Ser Ala Phe Ser Glu Asn Asn Glu Ser Ser Asn 
180 185 190 

Asn Pro Ser Ser He Ala Ser Phe Leu Ser Ser He Thr Tyr Ser Trp 
195 200 205 

Tyr Asp Ser He He Leu Lys Gly Tyr Lys Arg Pro Leu Thr Leu Glu 
210 215 220 

Asp Val Trp Glu Val Asp Glu Glu Met Lys Thr Lys Thr Leu Val Ser 
225 230 235 240 

Lys Phe Glu Thr His Met Lys Arg Glu Leu Gin Lys Ala Arg Arg Ala 
245 250 255 

Leu Gin Arg Arg Gin Glu Lys Ser Ser Gin Gin Asn Ser Gly Ala Arg 
260 265 270 

Leu Pro Gly Leu Asn Lys Asn Gin Ser Gin Ser Gin Asp Ala Leu Val 
275 280 285 

Leu Glu Asp Val Glu Lys Lys Lys Lys Lys Ser Gly Thr Lys Lys Asp 
290 295 300 

Val Pro Lys Ser Trp Leu Met Lys Ala Leu Phe Lys Thr Phe Tyr Met 
305 310 315 320 

Val Leu Leu Lys Ser Phe Leu Leu Lys Leu Val Asn Asp He Phe Thr 
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325 330 335 

Phe Val Ser Pro Gin Leu Leu Lys Leu Leu lie Ser Phe Ala Ser Asp 
340 345 350 

Arg Asp Thr Tyr Leu Trp He Gly Tyr Leu Cys Ala He Leu Leu Phe 
355 360 365 

Thr Ala Ala Leu He Gin Ser Phe Cys Leu Gin Cys Tyr Phe Gin Leu 
370 375 380 

Cys Phe Lys Leu Gly Val Lys Val Arg Thr Ala He Met Ala Ser Val 
385 390 395 400 

Tyr Lys Lys Ala Leu Thr Leu Ser Asn Leu Ala Arg Lys Glu Tyr Thr 
405 410 415 

Val Gly Glu Thr Val Asn Leu Met Ser Val Asp Ala Gin Lys Leu Met 
420 425 430 

Asp Val Thr Asn Phe Met His Met Leu Trp Ser Ser Val Leu Gin He 
435 440 445 

Val Leu Ser He Phe Phe Leu Trp Arg Glu Leu Gly Pro Ser Val Leu 
450 455 460 

Ala Gly Val Gly Val Met Val Leu Val He Pro He Asn Ala He Leu 
465 470 475 480 

Ser Thr Lys Ser Lys Thr He Gin Val Lys Asn Met Lys Asn Lys Asp 
485 490 495 

Lys Arg Leu Lys He Met Asn Glu He Leu Ser Gly He Lys He Leu 
500 505 510 

Lys Tyr Phe Ala Trp Glu Pro Ser Phe Arg Asp Gin Val Gin Asn Leu 
515 520 525 

Arg Lys Lys Glu Leu Lys Asn Leu Leu Ala Phe Ser Gin Leu Gin Cys 
530 535 540 

Val Val He Phe Val Phe Gin Leu Thr Pro Val Leu Val Ser Val Val 
545 550 555 560 

Thr Phe Ser Val Tyr Val Leu Val Asp Ser Asn Asn He Leu Asp Ala 
565 570 575 

Gin Lys Ala Phe Thr Ser He Thr Leu Phe Asn He Leu Arg Phe Pro 
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580 



585 



590 



Leu Ser Met Leu Pro Met Met lie Ser Ser Met Leu Gin Ala Ser Val 
595 600 605 

Ser Thr Glu Arg Leu Glu Lys Tyr Leu Gly Gly Asp Asp Leu Asp Thr 
610 615 620 

Ser Ala lie Arg His Asp Cys Asn Phe Asp Lys Ala Met Gin Phe Ser 
625 630 635 640 

Glu Ala Ser Phe Thr Trp Glu His Asp Ser Glu Ala Thr Val Arg Asp 
645 650 655 

Val Asn Leu Asp He Met Ala Gly Gin Leu Val Ala Val He Gly Pro 
660 665 670 

Val Gly Ser Gly Lys Ser Ser Leu He Ser Ala Met Leu Gly Glu Met 
675 680 685 

Glu Asn Val His Gly His He Thr He Lys Gly Thr Thr Ala Tyr Val 
690 695 700 

Pro Gin Gin Ser Trp He Gin Asn Gly Thr He Lys Asp Asn He Leu 
705 710 715 720 

Phe Gly Thr Glu Phe Asn Glu Lys Arg Tyr Gin Gin Val Leu Glu Ala 
725 730 735 

Cys Ala Leu Leu Pro Asp Leu Glu Met Leu Pro Gly Gly Asp Leu Ala 
740 745 750 

Glu He Gly Glu Lys Gly He Asn Leu Ser Gly Gly Gin Lys Gin Arg 
755 760 765 

He Ser Leu Ala Arg Ala Thr Tyr Gin Asn Leu Asp He Tyr Leu Leu 
770 775 780 

Asp Asp Pro Leu Ser Ala Val Asp Ala His Val Gly Lys His He Phe 
785 790 795 800 

Asn Lys Val Leu Gly Pro Asn Gly Leu Leu Lys Gly Lys Thr Arg Leu 
805 810 815 

Leu Val Thr His Ser Met His Phe Leu Pro Gin Val Asp Glu He Val 
820 825 830 



Val Leu Gly Asn Gly Thr lie Val Glu Lys Gly Ser Tyr Ser Ala Leu 
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835 840 845 

Leu Ala Lys Lys Gly Glu Phe Ala Lys Asn Leu Lys Thr Phe Leu Arg 
850 855 860 

His Thr Gly Pro Glu Glu Glu Ala Thr Val His Asp Gly Ser Glu Glu 
865 870 875 880 

Glu Asp Asp Asp Tyr Gly Leu lie Ser Ser Val Glu Glu He Pro Glu 
885 890 895 

15 Asp Ala Ala Ser He Thr Met Arg Arg Glu Asn Ser Phe Arg Arg Thr 

900 905 910 



10 



20 



Leu Ser Arg Ser Ser Arg Ser Asn Gly Arg His Leu Lys Ser Leu Arg 
915 920 925 

Asn Ser Leu Lys Thr Arg Asn Val Asn Ser Leu Lys Glu Asp Glu Glu 
930 935 940 

25 Leu Val Lys Gly Gin Lys Leu He Lys Lys Glu Phe He Glu Thr Gly 

945 950 955 960 



30 



35 



45 



55 



Lys Val Lys Phe Ser He Tyr Leu Glu Tyr Leu Gin Ala He Gly Leu 
965 970 975 

Phe Ser He Phe Phe He He Leu Ala Phe Val Met Asn Ser Val Ala 
980 985 990 

Phe He Gly Ser Asn Leu Trp Leu Ser Ala Trp Thr Ser Asp Ser Lys 
995 1000 1005 



He Phe Asn Ser Thr Asp Tyr Pro Ala Ser Gin Arg Asp Met Arg Val 

40 1010 1015 1020 

Gly Val Tyr Gly Ala Leu Gly Leu Ala Gin Gly He Phe Val Phe He 

1025 1030 1035 1040 



Ala His Phe Trp Ser Ala Phe Gly Phe Val His Ala Ser Asn He Leu 
1045 1050 1055 



His Lys Gin Leu Leu Asn Asn He Leu Arg Ala Pro Met Arg Phe Phe 
50 1060 1065 1070 

Asp Thr Thr Pro Thr Gly Arg He Val Asn Arg Phe Ala Gly Asp He 
1075 1080 1085 



Ser Thr Val Asp Asp Thr Leu Pro Gin Ser Leu Arg Ser Trp He Thr 
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1090 1095 1100 

Cys Phe Leu Gly He He Ser Thr Leu Val Met lie Cys Met Ala Thr 
1105 1110 1115 1120 

Pro Val Phe Thr He lie Val He Pro Leu Gly He He Tyr Val Ser 
1125 1130 1135 

Val Gin Met Phe Tyr Val Ser Thr Ser Arg Gin Leu Arg Arg Leu Asp 
1140 1145 1150 

Ser Val Thr Arg Ser Pro He Tyr Ser His Phe Ser Glu Thr Val Ser 
1155 1160 1165 

Gly Leu Pro Val He Arg Ala Phe Glu His Gin Gin Arg Phe Leu Lys 
1170 1175 1180 

His Asn Glu val Arg He Asp Thr Asn Gin Lys Cys Val Phe Ser Trp 
1185 1190 1195 1200 

He Thr Ser Asn Arg Trp Leu Ala He Arg Leu Glu Leu Val Gly Asn 
1205 1210 1215 

Leu Thr Val Phe Phe Ser Ala Leu Met Met Val He Tyr Arg Asp Thr 
1220 1225 1230 

Leu Ser Gly Asp Thr Val Gly Phe Val Leu Ser Asn Ala Leu Asn He 
1235 1240 1245 

Thr Gin Thr Leu Asn Trp Leu Val Arg Met Thr Ser Glu He Glu Thr 
1250 1255 1260 

Asn He Val Ala Val Glu Arg He Thr Glu Tyr Thr Lys Val Glu Asn 
1265 1270 1275 1280 

Glu Ala Pro Trp Val Thr Asp Lys Arg Pro Pro Pro Asp Trp Pro Ser 
1285 1290 1295 

Lys Gly Lys He Gin Phe Asn Asn Tyr Gin Val Arg Tyr Arg Pro Glu 
1300 1305 1310 

Leu Asp Leu Val Leu Arg Gly He Thr Cys Asp He Gly Ser Met Glu 
1315 1320 1325 

Lys He Gly Val Val Gly Arg Thr Gly Ala Gly Lys Ser Ser Leu Thr 
1330 1335 1340 

Asn Cys Leu Phe Arg He Leu Glu Ala Ala Gly Gly Gin He He He 
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1345 1350 1355 1360 

Asp Gly Val Asp lie Ala Ser lie Gly Leu His Asp Leu Arg Glu Lys 
1365 1370 1375 

Leu Thr lie lie Pro Gin Asp Pro lie Leu Phe Ser Gly Ser Leu Arg 
1380 1385 1390 

Met Asn Leu Asp Pro Phe Asn Asn Tyx Ser Asp Glu Glu lie Trp Lys 
1395 1400 1405 

Ala Leu Glu Leu Ala His Leu Lys Ser Phe Val Ala Ser Leu Gin Leu 
1410 1415 1420 

Gly Leu Ser His Glu Val Thr Glu Ala Gly Gly Asn Leu Ser lie Gly 
1425 1430 1435 1440 

Gin Arg Gin Leu Leu Cys Leu Gly Arg Ala Leu Leu Arg Lys Ser Lys 
1445 1450 1455 

lie Leu Val Leu Asp Glu Ala Thr Ala Ala Val Asp Leu Glu Thr Asp 
1460 1465 1470 

Asn Leu lie Gin Thr Thr lie Gin Asn Glu Phe Ala His Cys Thr Val 
1475 1480 1485 

lie Thr He Ala His Arg Leu His Thr He Met Asp Ser Asp Lys Val 
1490 1495 1500 

Met Val Leu Asp Asn Gly Lys He He Glu Cys Gly Ser Pro Glu Glu 
1505 1510 1515 1520 

Leu Leu Gin He Pro Gly Pro Phe Tyr Phe Met Ala Lys Glu Ala Gly 
1525 1530 1535 

He Glu Asn Val Asn Ser Thr Lys Phe 
1540 1545 



<210> 62 
<211> 1527 
<212> PRT 

<213> Homo sapiens 
<400> 62 

Met Asp Ala Leu Cys Gly Ser Gly Glu Leu Gly Ser Lys Phe Trp Asp 
15 10 15 
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Ser Asn Leu Ser Val His Thr Glu Asn Pro Asp Leu Thr Pro Cys Phe 
20 25 30 

Gin Asn Ser Leu Leu Ala Trp Val Pro Cys lie Tyr Leu Trp Val Ala 
35 40 45 

Leu Pro Cys Tyr Leu Leu Tyr Leu Arg His His Cys Arg Gly Tyr lie 
50 55 60 

lie Leu Ser His Leu Ser Lys Leu Lys Met Val Leu Gly Val Leu Leu 
65 70 75 80 

Trp Cys Val Ser Trp Ala Asp Leu Phe Tyr Ser Phe His Gly Leu Val 
85 90 95 

His Gly Arg Ala Pro Ala Pro Val Phe Phe Val Thr Pro Leu Val Val 
100 105 110 

Gly Val Thr Met Leu Leu Ala Thr Leu Leu lie Gin Ty* Glu Arg Leu 
115 120 125 

Gin Gly Val Gin Ser Ser Gly Val Leu lie lie Phe Trp Phe Leu Cys 
130 135 140 

Val Val Cys Ala He Val Pro Phe Arg Ser Lys He Leu Leu Ala Lys 
145 150 155 160 

Ala Glu Gly Glu He Ser Asp Pro Phe Arg Phe Thr Thr Phe Tyr He 
165 170 175 

His Phe Ala Leu Val Leu Ser Ala Leu He Leu Ala Cys Phe Arg Glu 
180 185 190 

Lys Pro Pro Phe Phe Ser Ala Lys Asn Val Asp Pro Asn Pro Tyr Pro 
195 200 205 

Glu Thr Ser Ala Gly Phe Leu Ser Arg Leu Phe Phe Trp Trp Phe Thr 
210 215 220 

Lys Met Ala He Tyr Gly Tyr Arg His Pro Leu Glu Glu Lys Asp Leu 
225 230 235 240 

Trp Ser Leu Lys Glu Glu Asp Arg Ser Gin Met Val Val Gin Gin Leu 
245 250 255 

Leu Glu Ala Trp Arg Lys Gin Glu Lys Gin Thr Ala Arg His Lys Ala 
260 265 270 
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Ser Ala Ala Pro Gly Lys Asn Ala Ser Gly Glu Asp Glu Val Leu Leu 
275 280 285 

Gly Ala Arg Pro Arg Pro Arg Lys Pro Ser Phe Leu Lys Ala Leu Leu 
290 295 300 

Ala Thr Phe Gly Ser Ser Phe Leu lie Ser Ala Cys Phe Lys Leu lie 
305 310 315 320 

Gin Asp Leu Leu Ser Phe lie Asn Pro Gin Leu Leu Ser lie Leu lie 
325 330 335 

Arg Phe lie Ser Asn Pro Met Ala Pro Ser Trp Trp Gly Phe Leu Val 
340 345 350 

Ala Gly Leu Met Phe Leu Cys Ser Met Met Gin Ser Leu lie Leu Gin 
355 360 365 

His Tyr Tyr His Tyr lie Phe Val Thr Gly Val Lys Phe Arg Thr Gly 
370 375 380 

He Met Gly Val He Tyr Arg Lys Ala Leu Val He Thr Asn Ser Val 
385 390 395 400 

Lys Arg Ala Ser Thr Val Gly Glu He Val Asn Leu Met Ser Val Asp 
405 410 415 

Ala Gin Arg Phe Met Asp Leu Ala Pro Phe Leu Asn Leu Leu Trp Ser 
420 425 430 

Ala Pro Leu Gin He He Leu Ala He Tyr Phe Leu Trp Gin Asn Leu 
435 440 445 

Gly Pro Ser Val Leu Ala Gly Val Ala Phe Met Val Leu Leu He Pro 
450 455 460 

Leu Asn Gly Ala Val Ala Val Lys Met Arg Ala Phe Gin Val Lys Gin 
465 470 475 480 

Met Lys Leu Lys Asp Ser Arg He Lys Leu Met Ser Glu He Leu Asn 
485 490 495 

Gly He Lys Val Leu Lys Leu Tyr Ala Trp Glu Pro Ser Phe Leu Lys 
500 505 510 

Gin Val Glu Gly He Arg Gin Gly Glu Leu Gin Leu Leu Arg Thr Ala 
515 520 525 
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Ala Tyr Leu His Thr Thr Thr Thr Phe Thr Trp Met Cys Ser Pro Phe 
530 535 540 

Leu Val Thr Leu lie Thr Leu Trp Val Tyr Val Tyr Val Asp Pro Asn 
545 550 555 560 

Asn Val Leu Asp Ala Glu Lys Ala Phe Val Ser Val Ser Leu Phe Asn 
565 570 575 

lie Leu Arg Leu Pro Leu Asn Met Leu Pro Gin Leu lie Ser Asn Leu 
580 585 590 

Thr Gin Ala Ser Val Ser Leu Lys Arg He Gin Gin Phe Leu Ser Gin 
595 600 605 

Glu Glu Leu Asp Pro Gin Ser Val Glu Arg Lys Thr He Ser Pro Gly 
610 615 620 

Tyr Ala He Thr He His Ser Gly Thr Phe Thr Trp Ala Gin Asp Leu 
625 630 635 640 

Pro Pro Thr Leu His Ser Leu Asp He Gin Val Pro Lys Gly Ala Leu 
645 650 655 

Val Ala Val Val Gly Pro Val Gly Cys Gly Lys Ser Ser Leu Val Ser 
660 665 670 

Ala Leu Leu Gly Glu Met Glu Lys Leu Glu Gly Lys Val His Met Lys 
675 680 685 

Gly Ser Val Ala Tyr Val Pro Gin Gin Ala Trp He Gin Asn Cys Thr 
690 695 700 

Leu Gin Glu Asn Val Leu Phe Gly Lys Ala Leu Asn Pro Lys Arg Tyr 
705 710 715 720 

Gin Gin Thr Leu Glu Ala Cys Ala Leu Leu Ala Asp Leu Glu Met Leu 
725 730 735 

Pro Gly Gly Asp Gin Thr Glu He Gly Glu Lys Gly He Asn Leu Ser 
740 745 750 

Gly Gly Gin Arg Gin Arg Val Ser Leu Ala Arg Ala Val Tyr Ser Asp 
755 760 765 



Ala Asp He Phe Leu Leu Asp Asp Pro Leu Ser Ala Val Asp Ser His 
770 775 780 
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10 



15 



Val Ala Lys His lie Phe Asp His Val lie Gly Pro Glu Gly Val Leu 
785 790 795 800 

Ala Gly Lys Thr Arg Val Leu Val Thr His Gly lie Ser Phe Leu Pro 
805 810 815 

Gin Thr Asp Phe He lie Val Leu Ala Asp Gly Gin Val Ser Glu Met 
820 825 830 

Gly Pro Tyr Pro Ala Leu Leu Gin Arg Asn Gly Ser Phe Ala Asn Phe 
835 840 845 

Leu Cys Asn Tyr Ala Pro Asp Glu Asp Gin Gly His Leu Glu Asp Ser 
850 855 860 

20 Trp Thr Ala Leu Glu Gly Ala Glu Asp Lys Glu Ala Leu Leu He Glu 

865 870 875 880 

Asp Thr Leu Ser Asn His Thr Asp Leu Thr Asp Asn Asp Pro Val Thr 
25 885 890 895 

Tyr Val Val Gin Lys Gin Phe Met Arg Gin Leu Ser Ala Leu Ser Ser 
900 905 910 



30 



35 



40 



45 



50 



Asp Gly Glu Gly Gin Gly Arg Pro Val Pro Arg Arg His Leu Gly Pro 
915 920 925 

Ser Glu Lys Val Gin Val Thr Glu Ala Lys Ala Asp Gly Ala Leu Thr 
930 935 940 

Gin Glu Glu Lys Ala Ala He Gly Thr Val Glu Leu Ser Val Phe Trp 
945 950 955 960 

Asp Tyr Ala Lys Ala Val Gly Leu Cys Thr Thr Leu Ala He Cys Leu 
965 970 975 

Leu Tyr Val Gly Gin Ser Ala Ala Ala He Gly Ala Asn Val Trp Leu 
980 985 990 

Ser Ala Trp Thr Asn Asp Ala Met Ala Asp Ser Arg Gin Asn Asn Thr 
995 1000 1005 

Ser Leu Arg Leu Gly Val Tyr Ala Ala Leu Gly He Leu Gin Gly Phe 
1010 1015 1020 

Leu Val Met Leu Ala Ala Met Ala Met Ala Ala Gly Gly He Gin Ala 
1025 1030 1035 1040 
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Ala Arg Val Leu His Gin Ala Leu Leu His Asn Lys He Arg Ser Pro 
1045 1050 1055 

Gin Ser Phe Phe Asp Thr Thr Pro Ser Gly Arg He Leu Asn Cys Phe 
1060 1065 1070 



Ser Lys Asp He Tyr Val Val Asp 
1075 1080 

Met Leu Leu Asn Ser Phe Phe Asn 
1090 1095 

Met Ala Ser Thr Pro Leu Phe Thr 
1105 1110 

Leu Tyr Thr Leu Val Gin Arg Phe 
1125 



Glu Val Leu Ala Pro Val He Leu 
1085 

Ala He Ser Thr Leu Val Val He 
1100 

Val Val He Leu Pro Leu Ala Val 
1115 1120 

Tyr Ala Ala Thr Ser Arg Gin Leu 
1130 1135 



Lys Arg Leu Glu Ser Val Ser Arg Ser Pro He Tyr Ser His Phe Ser 
1140 1145 1150 

Glu Thr Val Thr Gly Ala Ser Val He Arg Ala Tyr Asn Arg Ser Arg 
1155 1160 1165 

Asp Phe Glu He He Ser Asp Thr Lys Val Asp Ala Asn Gin Arg Ser 
1170 H75 1180 

Cys Tyr Pro Tyr He He Ser Asn Arg Trp Leu Ser He Gly Val Glu 
H85 1190 1195 1200 

Phe Val Gly Asn Cys Val Val Leu Phe Ala Ala Leu Phe Ala Val He 
1205 1210 1215 

Gly Arg Ser Ser Leu Asn Pro Gly Leu Val Gly Leu Ser Val Ser Tyr 
1220 1225 1230 

Ser Leu Gin Val Thr Phe Ala Leu Asn Trp Met He Arg Met Met Ser 
1235 1240 1245 

Asp Leu Glu Ser Asn He Val Ala Val Glu Arg Val Lys Glu Tyr Ser 
1250 1255 1260 

Lys Thr Glu Thr Glu Ala Pro Trp Val Val Glu Gly Ser Arg Pro Pro 
1265 1270 1275 1280 

Glu Gly Trp Pro Pro Arg Gly Glu Val Glu Phe Arg Asn Tyr Ser Val 
1285 1290 1295 
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Arg Tyr Arg Pro Gly Leu Asp Leu Val Leu Arg Asp Leu Ser Leu His 
1300 1305 1310 

Val His Gly Gly Glu Lys Val Gly He Val Gly Arg Thr Gly Ala Gly 
1315 1320 1325 

Lys Ser Ser Met Thr Leu Cys Leu Phe Arg He Leu Glu Ala Ala Lys 
1330 1335 1340 

Gly Glu He Arg He Asp Gly Leu Asn Val Ala Asp He Gly Leu His 
1345 1350 1355 1360 

Asp Leu Arg Ser Gin Leu Thr He He Pro Gin Asp Pro He Leu Phe 
1365 1370 1375 

Ser Gly Thr Leu Arg Met Asn Leu Asp Pro Phe Gly Ser Tyr Ser Glu 
1380 1385 1390 

Glu Asp He Trp Trp Ala Leu Glu Leu Ser His Leu His Thr Phe Val 
1395 1400 1405 

Ser Ser Gin Pro Ala Gly Leu Asp Phe Gin Cys Ser Glu Gly Gly Glu 
1410 1415 1420 

Asn Leu Ser Val Gly Gin Arg Gin Leu Val Cys Leu Ala Arg Ala Leu 
1425 1430 1435 1440 

Leu Arg Lys Ser Arg He Leu Val Leu Asp Glu Ala Thr Ala Ala He 
1445 1450 1455 

Asp Leu Glu Thr Asp Asn Leu He Gin Ala Thr lie Arg Thr Gin Phe 
1460 1465 1470 

Asp Thr Cys Thr Val Leu Thr He Ala His Arg Leu Asn Thr He Met 
1475 1480 1485 

Asp Tyr Thr Arg Val Leu Val Leu Asp Lys Gly Val Val Ala Glu Phe 
1490 1495 1500 

Asp Ser Pro Ala Asn Leu He Ala Ala Arg Gly He Phe Tyr Gly Met 
1505 1510 1515 1520 

Ala Arg Asp Ala Gly Leu Ala 
1525 



135 



EP 1217 066 A1 



<210> 63 

<211> 1325 

<212> PRT 

<213> Homo sapiens 

<400> 63 

Met Leu Pro Val Tyr Gin Glu Val Lys Pro Asn Pro Leu Gin Asp Ala 
15 10 15 

Asn lie Cys Ser Arg Val Phe Phe Trp Trp Leu Asn Pro Leu Phe Lys 
20 25 30 

lie Gly His Lys Arg Arg Leu Glu Glu Asp Asp Met Tyr Ser Val Leu 
35 40 45 

Pro Glu Asp Arg Ser Gin His Leu Gly Glu Glu Leu Gin Gly Phe Trp 
50 55 60 

Asp Lys Glu Val Leu Arg Ala Glu Asn Asp Ala Gin Lys Pro Ser Leu 
65 70 75 80 

Thr Arg Ala lie lie Lys Cys Tyr Trp Lys Ser Tyr Leu Val Leu Gly 
85 90 95 

lie Phe Thr Leu lie Glu Glu Ser Ala Lys Val He Gin Pro He Phe 
100 105 110 

Leu Gly Lys He He Asn Tyr Phe Glu Asn Tyr Asp Pro Met Asp Ser 
115 120 125 

Val Ala Leu Asn Thr Ala Tyr Ala Tyr Ala Thr Val Leu Thr Phe Cys 
130 135 140 

Thr Leu He Leu Ala He Leu His His Leu Tyr Phe Tyr His Val Gin 
145 150 155 160 

Cys Ala Gly Met Arg Leu Arg Val Ala Met Cys His Met He Tyr Arg 
165 170 175 

Lys Ala Leu Arg Leu Ser Asn Met Ala Met Gly Lys Thr Thr Thr Gly 
180 185 190 

Gin He Val Asn Leu Leu Ser Asn Asp Val Asn Lys Phe Asp Gin Val 
195 200 205 

Thr Val Phe Leu His Phe Leu Trp Ala Gly Pro Leu Gin Ala He Ala 
210 215 220 
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Val Thr Ala Leu Leu Trp Met Glu lie Gly lie Ser Cys Leu Ala Gly 
225 230 235 240 

Met Ala Val Leu lie He Leu Leu Pro Leu Gin Ser Cys Phe Gly Lys 
245 250 255 

Leu Phe Ser Ser Leu Arg Ser Lys Thr Ala Thr Phe Thr Asp Ala Arg 
260 265 270 

He Arg Thr Met Asn Glu Val He Thr Gly He Arg He He Lys Met 
275 280 285 

Tyr Ala Trp Glu Lys Ser Phe Ser Asn Leu He Thr Asn Leu Arg Lys 
290 295 300 

Lys Glu He Ser Lys lie Leu Arg Ser Ser Cys Leu Arg Gly Met Asn 
305 310 315 320 

Leu Ala Ser Phe Phe Ser Ala Ser Lys He He Val Phe Val Thr Phe 
325 330 335 

Thr Thr Tyr Val Leu Leu Gly Ser Val He Thr Ala Ser Arg Val Phe 
340 345 350 

Val Ala Val Thr Leu Tyr Gly Ala Val Arg Leu Thr Val Thr Leu Phe 
355 360 365 

Phe Pro Ser Ala He Glu Arg Val Ser Glu Ala He Val Ser He Arg 
370 375 380 

Arg He Gin Thr Phe Leu Leu Leu Asp Glu He Ser Gin Arg Asn Arg 
385 390 395 400 

Gin Leu Pro Ser Asp Gly Lys Lys Met Val His Val Gin Asp Phe Thr 
405 410 415 

Ala Phe Trp Asp Lys Ala Ser Glu Thr Pro Thr Leu Gin Gly Leu Ser 
420 425 430 

Phe Thr Val Arg Pro Gly Glu Leu Leu Ala Val Val Gly Pro Val Gly 
435 440 445 

Ala Gly Lys Ser Ser Leu Leu Ser Ala Val Leu Gly Glu Leu Ala Pro 
450 455 460 

Ser His Gly Leu Val Ser Val His Gly Arg He Ala Tyr Val Ser Gin 
465 470 475 480 
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Gin Pro Trp Val Phe Ser Gly Thr Leu Arg Ser Asn He Leu Phe Gly 
485 490 495 

Lys Lys Tyr Glu Lys Glu Arg Tyr Glu Lys Val He Lys Ala Cys Ala 
500 505 510 

Leu Lys Lys Asp Leu Gin Leu Leu Glu Asp Gly Asp Leu Thr Val He 
515 520 525 

Gly Asp Arg Gly Thr Thr Leu Ser Gly Gly Gin Lys Ala Arg Val Asn 
530 535 540 

Leu Ala Arg Ala Val Tyr Gin Asp Ala Asp He Tyr Leu Leu Asp Asp 
545 550 555 560 

Pro Leu Ser Ala Val Asp Ala Glu Val Ser Arg His Leu Phe Glu Leu 
565 570 575 

Cys He Cys Gin He Leu His Glu Lys He Thr He Leu Val Thr His 
580 585 590 

Gin Leu Gin Tyr Leu Lys Ala Ala Ser Gin He Leu He Leu Lys Asp 
595 600 605 

Gly Lys Met Val Gin Lys Gly Thr Tyr Thr Glu Phe Leu Lys Ser Gly 
610 615 620 

He Asp Phe Gly Ser Leu Leu Lys Lys Asp Asn Glu Glu Ser Glu Gin 
625 630 635 640 

Pro Pro Val Pro Gly Thr Pro Thr Leu Arg Asn Arg Thr Phe Ser Glu 
645 650 655 

Ser Ser Val Trp Ser Gin Gin Ser Ser Arg Pro Ser Leu Lys Asp Gly 
660 665 670 

Ala Leu Glu Ser Gin Asp Thr Glu Asn Val Pro Val Thr Leu Ser Glu 
675 680 685 

Glu Asn Arg Ser Glu Gly Lys Val Gly Phe Gin Ala Tyr Lys Asn Tyr 
690 695 700 

Phe Arg Ala Gly Ala His Trp He Val Phe He Phe Leu He Leu Leu 
705 710 715 720 

Asn Thr Ala Ala Gin Val Ala Tyr Val Leu Gin Asp Trp Trp Leu Ser 
725 730 735 
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Tyr Trp Ala Asn Lys Gin Ser Met Leu Asn Val Thr Val Asn Gly Gly 
740 745 750 

5 

Gly Asn Val Thr Glu Lys Leu Asp Leu Asn Trp Tyr Leu Gly He Tyr 
755 760 765 

Ser Gly Leu Thr Val Ala Thr Val Leu Phe Gly He Ala Arg Ser Leu 
'° 770 775 780 

Leu Val Phe Tyr Val Leu Val Asn Ser Ser Gin Thr Leu His Asn Lys 
785 790 795 800 

15 

Met Phe Glu Ser He Leu Lys Ala Pro Val Leu Phe Phe Asp Arg Asn 
805 810 815 

20 Pro He Gly Arg He Leu Asn Arg Phe Ser Lys Asp He Gly His Leu 

820 825 830 

Asp Asp Leu Leu Pro Leu Thr Phe Leu Asp Phe He Gin Thr Leu Leu 
2$ 835 840 845 

Gin Val Val Gly Val Val Ser Val Ala Val Ala Val He Pro Trp He 
850 855 860 

30 Ala He Pro Leu Val Pro Leu Gly He He Phe He Phe Leu Arg Arg 

865 870 875 880 

Tyr Phe Leu Glu Thr Ser Arg Asp Val Lys Arg Leu Glu Ser Thr Thr 
35 885 890 895 

Arg Ser Pro Val Phe Ser His Leu Ser Ser Ser Leu Gin Gly Leu Trp 
900 905 910 

40 

Thr He Arg Ala Tyr Lys Ala Glu Glu Arg Cys Gin Glu Leu Phe Asp 
915 920 925 

Ala His Gin Asp Leu His Ser Glu Ala Trp Phe Leu Phe Leu Thr Thr 
45 930 935 940 

Ser Arg Trp Phe Ala Val Arg Leu Asp Ala He Cys Ala Met Phe Val 
945 950 955 960 

50 

He He Val Ala Phe Gly Ser Leu He Leu Ala Lys Thr Leu Asp Ala 
965 970 975 

Gly Gin Val Gly Leu Ala Leu Ser Tyr Ala Leu Thr Leu Met Gly Met 
55 980 985 990 
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Phe Gin Trp Cys Val Arg Gin Ser Ala Glu Val Glu Asn Met Met He 
995 1000 1005 

Ser Val Glu Arg Val He Glu Tyr Thr Asp Leu Glu Lys Glu Ala Pro 
1010 1015 1020 

Trp Glu Tyr Gin Lys Arg Pro Pro Pro Ala Trp Pro His Glu Gly Val 
1025 1030 1035 1040 

He He Phe Asp Asn Val Asn Phe Met Tyr Ser Pro Gly Gly Pro Leu 
1045 1050 1055 

Val Leu Lys His Leu Thr Ala Leu He Lys Ser Gin Glu Lys Val Gly 
1060 1065 1070 



He Val Gly Arg Thr Gly Ala Gly 
1075 1080 

Phe Arg 
1090 

Thr Thr 
1105 

Pro Gin Glu Pro Val Leu Phe Thr 
1125 



Lys Ser Ser Leu He Ser Ala Leu 
1085 



Gly Thr Met Arg Lys Asn Leu Asp 
1130 1135 



Leu Ser Glu Pro Glu Gly Lys He Trp He Asp Lys He Leu 
1095 1100 

Glu He Gly Leu His Asp Leu Arg Lys Lys Met Ser He He 
1110 1115 1120 



Pro Phe Lys Glu His Thr Asp Glu Glu Leu Trp Asn Ala Leu Gin Glu 
1140 1145 1150 

Val Gin Leu Lys Glu Thr He Glu Asp Leu Pro Gly Lys Met Asp Thr 
1155 1160 1165 

Glu Leu Ala Glu Ser Gly Ser Asn Phe Ser Val Gly Gin Arg Gin Leu 
1170 1175 1180 

Val Cys Leu Ala Arg Ala He Leu Arg Lys Asn Gin He Leu He He 
1185 1190 1195 1200 

Asp Glu Ala Thr Ala Asn Val Asp Pro Arg Thr Asp Glu Leu He Gin 
1205 1210 1215 

Lys Lys He Arg Glu Lys Phe Ala His Cys Thr Val Leu Thr He Ala 
1220 1225 1230 

His Arg Leu Asn Thr He He Asp Ser Asp Lys He Met Val Leu Asp 
1235 1240 1245 
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Ser Gly Arg Leu Lys Glu Tyr Asp Glu Pro Tyr Val Leu Leu Gin Asn 
1250 1255 1260 

Lys Glu Ser Leu Phe Tyr Lys Met Val Gin Gin Leu Gly Lys Ala Glu 
1265 1270 1275 1280 

Ala Ala Ala Leu Thr Glu Thr Ala Lys Gin Val Tyr Phe Lys Arg Asn 
1285 1290 1295 

Tyr Pro His lie Gly His Thr Asp His Met Val Thr Asn Thr Ser Asn 
1300 1305 1310 

Gly Gin Pro Ser Thr Leu Thr lie Phe Glu Thr Ala Leu 
1315 1320 1325 



<210> 64 

<211> 1437 

<212> PRT 

<213> Homo sapiens 

<400> 64 

Met Lys Asp lie Asp lie Gly Lys Glu Tyr lie lie Pro Ser Pro Gly 
15 10 15 

Tyr Arg Ser Val Arg Glu Arg Thr Ser Thr Ser Gly Thr His Arg Asp 
20 25 30 

Arg Glu Asp Ser Lys Phe Arg Arg Thr Arg Pro Leu Glu Cys Gin Asp 
35 40 45 

Ala Leu Glu Thr Ala Ala Arg Ala Glu Gly Leu Ser Leu Asp Ala Ser 
50 55 60 

Met His Ser Gin Leu Arg lie Leu Asp Glu Glu His Pro Lys Gly Lys 
65 70 75 80 

Tyr His His Gly Leu Ser Ala Leu Lys Pro lie Arg Thr Thr Ser Lys 
85 90 95 

His Gin His Pro Val Asp Asn Ala Gly Leu Phe Ser Cys Met Thr Phe 
100 105 110 

Ser Trp Leu Ser Ser Leu Ala Arg Val Ala His Lys Lys Gly Glu Leu 
115 120 125 

Ser Met Glu Asp Val Trp Ser Leu Ser Lys His Glu Ser Ser Asp Val 
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130 



135 



140 



Asn Cys Arg Arg Leu Glu Arg Leu Trp Gin Glu Glu Leu Asn Glu Val 
145 150 155 160 

Gly Pro Asp Ala Ala Ser Leu Arg Arg Val Val Trp He Phe Cys Arg 
165 170 175 

Thr Arg Leu He Leu Ser He Val Cys Leu Met He Thr Gin Leu Ala 
180 185 190 

Gly Phe Ser Gly Pro Ala Phe Met Val Lys His Leu Leu Glu Tyr Thr 
195 200 205 

Gin Ala Thr Glu Ser Asn Leu Gin Tyr Ser Leu Leu Leu Val Leu Gly 
210 215 220 

Leu Leu Leu Thr Glu He Val Arg Ser Trp Ser Leu Ala Leu Thr Trp 
225 230 235 240 

Ala Leu Asn Tyr Arg Thr Gly Val Arg Leu Arg Gly Ala He Leu Thr 
245 250 255 

Met Ala Phe Lys Lys He Leu Lys Leu Lys Asn He Lys Glu Lys Ser 
260 265 270 

Leu Gly Glu Leu He Asn He Cys Ser Asn Asp Gly Gin Arg Met Phe 
275 280 285 

Glu Ala Ala Ala Val Gly Ser Leu Leu Ala Gly Gly Pro Val Val Ala 
290 295 300 

He Leu Gly Met He Tyr Asn Val He He Leu Gly Pro Thr Gly Phe 
305 310 315 320 

Leu Gly Ser Ala Val Phe He Leu Phe Tyr Pro Ala Met Met Phe Ala 
325 330 335 

Ser Arg Leu Thr Ala Tyr Phe Arg Arg Lys Cys Val Ala Ala Thr Asp 
340 345 350 

Glu Arg Val Gin Lys Met Asn Glu Val Leu Thr Tyr He Lys Phe He 
355 360 365 

Lys Met Tyr Ala Trp Val Lys Ala Phe Ser Gin Ser Val Gin Lys He 
370 375 380 



Arg Glu Glu Glu Arg Arg He Leu Glu Lys Ala Gly Tyr Phe Gin Gly 
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385 390 395 400 

lie Thr val Gly Val Ala Pro He Val Val Val He Ala Ser Val Val 
405 410 415 

Thr Phe Ser Val His Met Thr Leu Gly Phe Asp Leu Thr Ala Ala Gin 
420 425 430 

Ala Phe Thr Val Val Thr Val Phe Asn Ser Met Thr Phe Ala Leu Lys 
435 440 445 

15 Val Thr Pro Phe Ser Val Lys Ser Leu Ser Glu Ala Ser Val Ala Val 

450 455 460 



w 



20 



25 



30 



35 



45 



Asp Arg Phe Lys Ser Leu Phe Leu Met Glu Glu Val His Met He Lys 
465 470 475 480 

Asn Lys Pro Ala Ser Pro His He Lys He Glu Met Lys Asn Ala Thr 
485 490 495 

Leu Ala Trp Asp Ser Ser His Ser Ser He Gin Asn Ser Pro Lys Leu 
500 505 510 

Thr Pro Lys Met Lys Lys Asp Lys Arg Ala Ser Arg Gly Lys Lys Glu 
515 520 525 

Lys Val Arg Gin Leu Gin Arg Thr Glu His Gin Ala Val Leu Ala Glu 
530 535 540 

Gin Lys Gly His Leu Leu Leu Asp Ser Asp Glu Arg Pro Ser Pro Glu 
545 550 555 560 

Glu Glu Glu Gly Lys His He His Leu Gly His Leu Arg Leu Gin Arg 
565 570 575 

Thr Leu His Ser He Asp Leu Glu He Gin Glu Gly Lys Leu Val Gly 
580 585 590 

He Cys Gly Ser Val Gly Ser Gly Lys Thr Ser Leu lie Ser Ala He 
595 600 605 



Leu Gly Gin Met Thr Leu Leu Glu Gly Ser lie Ala lie Ser Gly Thr 
50 610 615 620 

Phe Ala Tyr Val Ala Gin Gin Ala Trp lie Leu Asn Ala Thr Leu Arg 
625 630 635 640 



55 



Asp Asn He Leu Phe Gly Lys Glu Tyr Asp Glu Glu Arg Tyr Asn Ser 
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645 



650 



655 



10 



Val Leu Asn Ser Cys Cys Leu Arg Pro Asp Leu Ala He Leu Pro Ser 
660 665 670 

Ser Asp Leu Thr Glu lie Gly Glu Arg Gly Ala Asn Leu Ser Gly Gly 
675 680 685 

Gin Arg Gin Arg He Ser Leu Ala Arg Ala Leu Tyr Ser Asp Arg Ser 
690 695 700 



15 



He Tyr He Leu Asp Asp Pro Leu Ser Ala Leu Asp Ala His Val Gly 
705 710 715 720 



Asn His He Phe Asn Ser Ala He Arg Lys His Leu Lys Ser Lys Thr 
725 730 735 

Val Leu Phe Val Thr His Gin Leu Gin Tyr Leu Val Asp Cys Asp Glu 
740 745 750 



25 



Val lie Phe Met Lys Glu Gly Cys He Thr Glu Arg Gly Thr His Glu 
755 760 765 



30 



Glu Leu Met Asn Leu Asn Gly Asp Tyr Ala Thr He Phe Asn Asn Leu 
770 775 780 



Leu Leu Gly Glu Thr Pro Pro Val Glu He Asn Ser Lys Lys Glu Thr 
785 790 795 800 

Ser Gly Ser Gin Lys Lys Ser Gin Asp Lys Gly Pro Lys Thr Gly Ser 
805 810 815 



40 



Val Lys Lys Glu Lys Ala Val Lys Pro Glu Glu Gly Gin Leu Val Gin 
820 825 830 



Leu Glu Glu Lys Gly Gin Gly Ser Val Pro Trp Ser Val Tyr Gly Val 
835 840 845 



45 



Tyr He Gin Ala Ala Gly Gly Pro Leu Ala Phe Leu Val He Met Ala 
850 855 860 



50 



Leu Phe Met Leu Asn Val Gly Ser Thr Ala Phe Ser Thr Trp Trp Leu 
865 870 875 880 



55 



Ser Tyr Trp He Lys Gin Gly Ser Gly Asn Thr Thr Val Thr Arg Gly 
885 890 895 

Asn Glu Thr Ser Val Ser Asp Ser Met Lys Asp Asn Pro His Met Gin 
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900 905 910 

Tyr Tyr Ala Ser He Tyr Ala Leu Ser Met Ala Val Met Leu He Leu 
915 920 925 

Lys Ala He Arg Gly Val Val Phe Val Lys Gly Thr Leu Arg Ala Ser 
930 935 940 

Ser Arg Leu His Asp Glu Leu Phe Arg Arg He Leu Arg Ser Pro Met 
945 950 955 960 

Lys Phe Phe Asp Thr Thr Pro Thr Gly Arg He Leu Asn Arg Phe Ser 
965 970 975 

Lys Asp Met Asp Glu Val Asp Val Arg Leu Pro Phe Gin Ala Glu Met 
980 985 990 

Phe He Gin Asn Val He Leu Val Phe Phe Cys Val Gly Met He Ala 
995 1000 1005 

Gly Val Phe Pro Trp Phe Leu Val Ala Val Gly Pro Leu Val He Leu 
1010 1015 1020 

Phe Ser Val Leu His He Val Ser Arg Val lieu lie Arg Glu Leu Lys 
1025 1030 1035 1040 

Arg Leu Asp Asn He Thr Gin Ser Pro Phe Leu Ser His He Thr Ser 
1045 1050 1055 

Ser He Gin Gly Leu Ala Thr He His Ala Tyr Asn Lys Gly Gin Glu 
1060 1065 1070 

Phe Leu His Arg Tyr Gin Glu Leu Leu Asp Asp Asn Gin Ala Pro Phe 
1075 1080 1085 

Phe Leu Phe Thr Cys Ala Met Arg Trp Leu Ala Val Arg Leu Asp Leu 
1090 1095 1100 

He Ser He Ala Leu He Thr Thr Thr Gly Leu Met He Val Leu Met 
1105 1110 1115 1120 

His Gly Gin He Pro Pro Ala Tyr Ala Gly Leu Ala He Ser Tyr Ala 
1125 1130 1135 

Val Gin Leu Thr Gly Leu Phe Gin Phe Thr Val Arg Leu Ala Ser Glu 
1140 1145 1150 

Thr Glu Ala Arg Phe Thr Ser Val Glu Arg He Asn His Tyr He Lys 
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1155 1160 1165 

Thr Leu Ser Leu Glu Ala Pro Ala Arg lie Lys Asn Lys Ala Pro Ser 
1170 1175 1180 

Pro Asp Trp Pro Gin Glu Gly Glu Val Thr Phe Glu Asn Ala Glu Met 
1185 1190 1195 1200 

Arg Tyr Arg Glu Asn Leu Pro Leu Val Leu Lys Lys Val Ser Phe Thr 
1205 1210 1215 

He Lys Pro Lys Glu Lys He Gly He Val Gly Arg Thr Gly Ser Gly 
1220 1225 1230 

Lys Ser Ser Leu Gly Met Ala Leu Phe Arg Leu Val Glu Leu Ser Gly 
1235 1240 1245 

Gly Cys He Lys He Asp Gly Val Arg He Ser Asp He Gly Leu Ala 
1250 1255 1260 

Asp Leu Arg Ser Lys Leu Ser He He Pro Gin Glu Pro Val Leu Phe 
1265 1270 1275 1280 

Ser Gly Thr Val Arg Ser Asn Leu Asp Pro Phe Asn Gin Tyr Thr Glu 
1285 1290 1295 

Asp Gin He Trp Asp Ala Leu Glu Arg Thr His Met Lys Glu Cys He 
1300 1305 1310 

Ala Gin Leu Pro Leu Lys Leu Glu Ser Glu Val Met Glu Asn Gly Asp 
1315 1320 1325 

Asn Phe Ser Val Gly Glu Arg Gin Leu Leu Cys He Ala Arg Ala Leu 
1330 1335 1340 

Leu Arg His Cys Lys He Leu He Leu Asp Glu Ala Thr Ala Ala Met 
1345 1350 1355 1360 

Asp Thr Glu Thr Asp Leu Leu He Gin Glu Thr He Arg Glu Ala Phe 
1365 1370 1375 

Ala Asp Cys Thr Met Leu Thr He Ala His Arg Leu His Thr Val Leu 
1380 1385 1390 

Gly Ser Asp Arg He Met Val Leu Ala Gin Gly Gin Val Val Glu Phe 
1395 1400 1405 

Asp Thr Pro Ser Val Leu Leu Ser Asn Asp Ser Ser Arg Phe Tyr Ala 
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1410 1415 1420 

Met Phe Ala Ala Ala Glu Asn Lys Val Ala Val Lys Gly 
1425 1430 1435 



<210> 65 
<211> 1503 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Met Ala Ala Pro Ala Glu Pro Cys Ala Gly Gin Gly Val Trp Asn Gin 
15 10 15 

Thr Glu Pro Glu Pro Ala Ala Thr Ser Leu Leu Ser Leu Cys Phe Leu 
20 25 30 

Arg Thr Ala Gly Val Trp Val Pro Pro Met Tyr Leu Trp Val Leu Gly 
35 40 45 

Pro He Tyr Leu Leu Phe lie His His His Gly Arg Gly Tyr Leu Trp 
50 55 60 

Met Ser Pro Leu Phe Lys Ala Lys Met Val Leu Gly Phe Ala Leu He 
65 70 75 80 

Val Leu Cys Thr Ser Ser Val Ala Val Ala Leu Trp Lys lie Gin Gin 
85 90 95 

Gly Thr Pro Glu Ala Pro Glu Phe Leu He His Pro Thr Val Trp Leu 
100 105 110 

Thr Thr Met Ser Phe Ala Val Phe Leu He His Thr Glu Arg Lys Lys 
115 120 125 

Gly Val Gin Ser Ser Gly Val Leu Phe Gly Tyr Trp Leu Leu Cys Phe 
130 135 140 

Val Leu Pro Ala Thr Asn Ala Ala Gin Gin Ala Ser Gly Ala Gly Phe 
145 150 155 160 

Gin Ser Asp Pro Val Arg His Leu Ser Thr Tyr Leu Cys Leu Ser Leu 
165 170 175 

Val Val Ala Gin Phe Val Leu Ser Cys Leu Ala Asp Gin Pro Pro Phe 
180 185 190 
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Phe Pro Glu Asp Pro Gin Gin Ser Asn Pro Cys Pro Glu Thr Gly Ala 
195 200 205 

Ala Phe Pro Ser Lys Ala Thr Phe Trp Trp Val Ser Gly Leu Val Trp 
210 215 220 

Arg Gly Tyr Arg Arg Pro Leu Arg Pro Lys Asp Leu Trp Ser Leu Gly 
225 230 235 240 

Arg Glu Asn Ser Ser Glu Glu Leu Val Ser Arg Leu Glu Lys Glu Trp 
245 250 255 

Met Arg Asn Arg Ser Ala Ala Arg Arg His Asn Lys Ala lie Ala Phe 
260 265 270 

Lys Arg Lys Gly Gly Ser Gly Met Lys Ala Pro Glu Thr Glu Pro Phe 
275 280 285 

Leu Arg Gin Glu Gly Ser Gin Trp Arg Pro Leu Leu Lys Ala lie Trp 
290 295 300 

Gin Val Phe His Ser Thr Phe Leu Leu Gly Thr Leu Ser Leu lie lie 
305 310 315 * 320 

Ser Asp Val Phe Arg Phe Thr Val Pro Lys Leu Leu Ser Leu Phe Leu 
325 330 335 

Glu Phe lie Gly Asp Pro Lys Pro Pro Ala Trp Lys Gly Tyr Leu Leu 
340 345 350 

Ala Val Leu Met Phe Leu Ser Ala Cys Leu Gin Thr Leu Phe Glu Gin 
355 360 365 

Gin Asn Met Tyr Arg Leu Lys Val Leu Gin Met Arg Leu Arg Ser Ala 
370 375 380 

lie Thr Gly Leu Val Tyr Arg Lys Val Leu Ala Leu Ser Ser Gly Ser 
385 390 395 400 

Arg Lys Ala Ser Ala Val Gly Asp Val Val Asn Leu Val Ser Val Asp 
405 410 415 

Val Gin Arg Leu Thr Glu Ser Val Leu Tyr Leu Asn Gly Leu Trp Leu 
420 425 430 

Pro Leu Val Trp lie Val Val Cys Phe Val Tyr Leu Trp Gin Leu Leu 
435 440 445 
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Gly Pro Ser Ala Leu Thr Ala lie Ala Val Phe Leu Ser Leu Leu Pro 
450 455 460 

Leu Asn Phe Phe lie Ser Lys Lys Arg Asn His His Gin Glu Glu Gin 
465 470 475 480 

Met Arg Gin Lys Asp Ser Arg Ala Arg Leu Thr Ser Ser lie Leu Arg 
485 490 495 

Asn Ser Lys Thr lie Lys Phe His Gly Trp Glu Gly Ala Phe Leu Asp 
500 505 510 

Arg Val Leu Gly lie Arg Gly Gin Glu Leu Gly Ala Leu Arg Thr Ser 
515 520 525 

Gly Leu Leu Phe Ser Val Ser Leu Val Ser Phe Gin Val Ser Thr Phe 
530 535 540 

Leu Val Ala Leu Val Val Phe Ala Val His Thr Leu Val Ala Glu Asn 
545 550 555 560 

Ala Met Asn Ala Glu Lys Ala Phe Val Thr Leu Thr Val Leu Asn lie 
565 570 575 

Leu Asn Lys Ala Gin Ala Phe Leu Pro Phe Ser lie His Ser Leu Val 
580 585 590 

Gin Ala Arg Val Ser Phe Asp Arg Leu Val Thr Phe Leu Cys Leu Glu 
595 600 605 

Glu Val Asp Pro Gly Val Val Asp Ser Ser Ser Ser Gly Ser Ala Ala 
610 615 620 

Gly Lys Asp Cys He Thr He His Ser Ala Thr Phe Ala Trp Ser Gin 
625 630 635 640 

Glu Ser Pro Pro Cys Leu His Arg He Asn Leu Thr Val Pro Gin Gly 
645 650 655 

Cys Leu Leu Ala Val Val Gly Pro Val Gly Ala Gly Lys Ser Ser Leu 
660 665 670 

Leu Ser Ala Leu Leu Gly Glu Leu Ser Lys Val Glu Gly Phe Val Ser 
675 680 685 

He Glu Gly Ala Val Ala Tyr Val Pro Gin Glu Ala Trp Val Gin Asn 
690 695 700 
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Thr Ser Val Val Glu Asn Val Cys Phe Gly Gin Glu Leu Asp Pro Pro 
705 710 715 720 

Trp Leu Glu Arg Val Leu Glu Ala Cys Ala Leu Gin Pro Asp Val Asp 
725 730 735 

Ser Phe Pro Glu Gly lie His Thr Ser He Gly Glu Gin Gly Met Asn 
740 745 750 

Leu Ser Gly Gly Gin Lys Gin Arg Leu Ser Leu Ala Arg Ala Val Tyr 
755 760 765 

Arg Lys Ala Ala Val Tyr Leu Leu Asp Asp Pro Leu Ala Ala Leu Asp 
770 775 780 

Ala His Val Gly Gin His Val Phe Asn Gin Val lie Gly Pro Gly Gly 
785 790 795 800 

Leu Leu Gin Gly Thr Thr Arg He Leu Val Thr His Ala Leu His He 
805 810 815 

Leu Pro Gin Ala Asp Trp He He Val Leu Ala Asn Gly Ala He Ala 
820 825 830 

Glu Met Gly Ser Tyr Gin Glu Leu Leu Gin Arg Lys Gly Ala Leu Val 
835 840 845 

Cys Leu Leu Asp Gin Ala Arg Gin Pro Gly Asp Arg Gly Glu Gly Glu 
850 855 860 

Thr Glu Pro Gly Thr Ser Thr Lys Asp Pro Arg Gly Thr Ser Ala Gly 
865 870 875 880 

Arg Arg Pro Glu Leu Arg Arg Glu Arg Ser He Lys Ser Val Pro Glu 
885 890 895 

Lys Asp Arg Thr Thr Ser Glu Ala Gin Thr Glu Val Pro Leu Asp Asp 
900 905 910 

Pro Asp Arg Ala Gly Trp Pro Ala Gly Lys Asp Ser He Gin Tyr Gly 
915 920 925 

Arg Val Lys Ala Thr Val His Leu Ala Tyr Leu Arg Ala Val Gly Thr 
930 935 940 



Pro Leu Cys Leu Tyr Ala Leu Phe Leu Phe Leu Cys Gin Gin Val Ala 
945 950 955 960 
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Ser Phe Cys Arg Gly Tyr Trp Leu Ser Leu Trp Ala Asp Asp Pro Ala 
965 970 975 

Val Gly Gly Gin Gin Thr Gin Ala Ala Leu Arg Gly Gly lie Phe Gly 
980 985 990 

Leu Leu Gly Cys Leu Gin Ala lie Gly Leu Phe Ala Ser Met Ala Ala 
995 1000 1005 

Val Leu Leu Gly Gly Ala Arg Ala Ser Arg Leu Leu Phe Gin Arg Leu 
1010 1015 1020 

Leu Trp Asp Val Val Arg Ser Pro lie Ser Phe Phe Glu Arg Thr Pro 
1025 1030 1035 1040 

lie Gly His Leu Leu Asn Arg Phe Ser Lys Glu Thr Asp Thr Val Asp 
1045 1050 1055 

Val Asp lie Pro Asp Lys Leu Arg Ser Leu Leu Met Tyr Ala Phe Gly 
1060 1065 1070 

Leu Leu Glu Val Ser Leu Val Val Ala Val Ala Thr Pro Leu Ala Thr 
1075 1080 1085 

Val Ala lie Leu Pro Leu Phe Leu Leu Tyr Ala Gly Phe Gin Ser Leu 
1090 1095 1100 

Tyr Val Val Ser Ser Cys Gin Leu Arg Arg Leu Glu Ser Ala Ser Tyr 
1105 1110 1115 1120 

Ser Ser Val Cys Ser His Met Ala Glu Thr Phe Gin Gly Ser Thr Val 
1125 1130 1135 

Val Arg Ala Phe Arg Thr Gin Ala Pro Phe Val Ala Gin Asn Asn Ala 
1140 1145 1150 

Arg Val Asp Glu Ser Gin Arg lie Ser Phe Pro Arg Leu Val Ala Asp 
1155 1160 1165 

Arg Trp Leu Ala Ala Asn Val Glu Leu Leu Gly Asn Gly Leu Val Phe 
1170 1175 1180 

Ala Ala Ala Thr Cys Ala Val Leu Ser Lys Ala His Leu Ser Ala Gly 
1185 1190 1195 1200 

Leu Val Gly Phe Ser Val Ser Ala Ala Leu Gin Val Thr Gin Thr Leu 
1205 1210 1215 
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Gin Trp Val Val Arg Asn Trp Thr Asp Leu Glu Asn Ser He Val Ser 
1220 1225 1230 

Val Glu Arg Met Gin Asp Tyr Ala Trp Thr Pro Lys Glu Ala Pro Trp 
1235 1240 1245 

Arg Leu Pro Thr Cys Ala Ala Gin Pro Pro Trp Pro Gin Gly Gly Gin 
1250 1255 1260 

He Glu Phe Arg Asp Phe Gly Leu Arg Tyr Arg Pro Glu Leu Pro Leu 
1265 1270 1275 1280 

Ala Val Gin Gly Val Ser Phe Lys He His Ala Gly Glu Lys Val Gly 
1285 1290 1295 

He Val Gly Arg Thr Gly Ala Gly Lys Ser Ser Leu Ala Ser Gly Leu 
1300 1305 1310 

Leu Arg Leu Gin Glu Ala Ala Glu Gly Gly He Trp He Asp Gly Val 
1315 1320 1325 

Pro He Ala His Val Gly Leu His Thr Leu Arg Ser Arg He Ser He 
1330 1335 1340 

lie Pro Gin Asp Pro He Leu Phe Pro Gly Ser Leu Arg Met Asn Leu 
1345 1350 1355 1360 

Asp Leu Leu Gin Glu His Ser Asp Glu Ala He Trp Ala Ala Leu Glu 
1365 1370 1375 

Thr Val Gin Leu Lys Ala Leu Val Ala Ser Leu Pro Gly Gin Leu Gin 
1380 1385 1390 

Tyr Lys Cys Ala Asp Arg Gly Glu Asp Leu Ser Val Gly Gin Lys Gin 
1395 1400 1405 

Leu Leu Cys Leu Ala Arg Ala Leu Leu Arg Lys Thr Gin He Leu He 
1410 1415 1420 

Leu Asp Glu Ala Thr Ala Ala Val Asp Pro Gly Thr Glu Leu Gin Met 
1425 1430 1435 1440 

Gin Ala Met Leu Gly Ser Trp Phe Ala Gin Cys Thr Val Leu Leu He 
1445 1450 1455 

Ala His Arg Leu Arg Ser Val Met Asp Cys Ala Arg Val Leu Val Met 
1460 1465 1470 
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Asp Lys Gly Gin Val Ala Glu Ser Gly Ser Pro Ala Gin Leu Leu Ala 
1475 1480 1485 

Gin Lys Gly Leu Phe Tyr Arg Leu Ala Gin Glu Ser Gly Leu Val 
1490 1495 1500 



<210> 66 
<211> 1480 
<212> PRT 

<213> Homo sapiens 
<400> 66 

Met Gin Arg Ser Pro Leu Glu Lys Ala Ser Val Val Ser Lys Leu Phe 
15 10 15 

Phe Ser Trp Thr Arg Pro lie Leu Arg Lys Gly Tyr Arg Gin Arg Leu 
20 25 30 

Glu Leu Ser Asp lie Tyr Gin lie Pro Ser Val Asp Ser Ala Asp Asn 
35 40 45 

Leu Ser Glu Lys Leu Glu Arg Glu Trp Asp Arg Glu Leu Ala Ser Lys 
50 55 60 

Lys Asn Pro Lys Leu He Asn Ala Leu Arg Arg Cys Phe Phe Trp Arg 
65 70 75 80 

Phe Met Phe Tyr Gly He Phe Leu Tyr Leu Gly Glu Val Thr Lys Ala 
85 90 95 

Val Gin Pro Leu Leu Leu Gly Arg He He Ala Ser Tyr Asp Pro Asp 
100 105 110 

Asn Lys Glu Glu Arg Ser He Ala He Tyr Leu Gly He Gly Leu Cys 
115 120 125 

Leu Leu Phe He Val Arg Thr Leu Leu Leu His Pro Ala He Phe Gly 
130 135 140 

Leu His His He Gly Met Gin Met Arg He Ala Met Phe Ser Leu He 
145 150 155 160 

Tyr Lys Lys Thr Leu Lys Leu Ser Ser Arg Val Leu Asp Lys He Ser 
165 170 175 
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lie Gly Gin Leu Val Ser Leu Leu Ser Asn Asn Leu Asn Lys Phe Asp 
180 185 190 

Glu Gly Leu Ala Leu Ala His Phe Val Trp He Ala Pro Leu Gin Val 
195 200 205 

Ala Leu Leu Met Gly Leu He Trp Glu Leu Leu Gin Ala Ser Ala Phe 
210 215 220 

Cys Gly Leu Gly Phe Leu He Val Leu Ala Leu Phe Gin Ala Gly Leu 
225 230 235 240 

Gly Arg Met Met Met Lys Tyr Arg Asp Gin Arg Ala Gly Lys He Ser 
245 250 255 

Glu Arg Leu Val He Thr Ser Glu Met He Glu Asn He Gin Ser Val 
260 265 270 

Lys Ala Tyr Cys Trp Glu Glu Ala Met Glu Lys Met He Glu Asn Leu 
275 280 285 

Arg Gin Thr Glu Leu Lys Leu Thr Arg Lys Ala Ala Tyr Val Arg Tyr 
290 295 300 

Phe Asn Ser Ser Ala Phe Phe Phe Ser Gly Phe Phe Val Val Phe Leu 
305 310 315 320 

Ser Val Leu Pro Tyr Ala Leu He Lys Gly He He Leu Arg Lys He 
325 330 335 

Phe Thr Thr He Ser Phe Cys He Val Leu Arg Met Ala Val Thr Arg 
340 345 350 

Gin Phe Pro Trp Ala Val Gin Thr Trp Tyr Asp Ser Leu Gly Ala He 
355 360 365 

Asn Lys He Gin Asp Phe Leu Gin Lys Gin Glu Tyr Lys Thr Leu Glu 
370 375 380 

Tyr Asn Leu Thr Thr Thr Glu Val Val Met Glu Asn Val Thr Ala Phe 
385 390 395 400 

Trp Glu Glu Gly Phe Gly Glu Leu Phe Glu Lys Ala Lys Gin Asn Asn 
405 410 415 

Asn Asn Arg Lys Thr Ser Asn Gly Asp Asp Ser Leu Phe Phe Ser Asn 
420 425 430 
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Phe Ser Leu Leu Gly Thr Pro Val Leu Lys Asp lie Asn Phe Lys He 
435 440 445 

Glu Arg Gly Gin Leu Leu Ala Val Ala Gly Ser Thr Gly Ala Gly Lys 
450 455 460 

Thr Ser Leu Leu Met Met He Met Gly Glu Leu Glu Pro Ser Glu Gly 
465 470 475 480 

Lys He Lys His Ser Gly Arg He Ser Phe Cys Ser Gin Phe Ser Trp 
485 490 495 

He Met Pro Gly Thr He Lys Glu Asn He He Phe Gly Val Ser Tyr 
500 505 510 

Asp Glu Tyr Arg Tyr Arg Ser Val He Lys Ala Cys Gin Leu Glu Glu 
515 520 525 

Asp He Ser Lys Phe Ala Glu Lys Asp Asn He Val Leu Gly Glu Gly 
530 535 540 

Gly He Thr Leu Ser Gly Gly Gin Arg Ala Arg He Ser Leu Ala Arg 
545 550 555 560 

Ala Val Tyr Lys Asp Ala Asp Leu Tyr Leu Leu Asp Ser Pro Phe Gly 
565 570 575 

Tyr Leu Asp Val Leu Thr Glu Lys Glu lie Phe Glu Ser Cys Val Cys 
580 585 590 

Lys Leu Met Ala Asn Lys Thr Arg He Leu Val Thr Ser Lys Met Glu 
595 600 605 

His Leu Lys Lys Ala Asp Lys He Leu He Leu His Glu Gly Ser Ser 
610 615 620 

Tyr Phe Tyr Gly Thr Phe Ser Glu Leu Gin Asn Leu Gin Pro Asp Phe 
625 630 635 640 

Ser Ser Lys Leu Met Gly Cys Asp Ser Phe Asp Gin Phe Ser Ala Glu 
645 650 655 

Arg Arg Asn Ser He Leu Thr Glu Thr Leu His Arg Phe Ser Leu Glu 
660 665 670 

Gly Asp Ala Pro Val Ser Trp Thr Glu Thr Lys Lys Gin Ser Phe Lys 
675 680 685 
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Gin Thr Gly Glu Phe Gly Glu Lys Arg Lys Asn Ser lie Leu Asn Pro 
690 695 700 

lie Asn Ser lie Arg Lys Phe Ser He Val Gin Lys Thr Pro Leu Gin 
705 710 715 720 

Met Asn Gly He Glu Glu Asp Ser Asp Glu Pro Leu Glu Arg Arg Leu 
725 730 735 

Ser Leu Val Pro Asp Ser Glu Gin Gly Glu Ala He Leu Pro Arg He 
740 745 750 

Ser Val He Ser Thr Gly Pro Thr Leu Gin Ala Arg Arg Arg Gin Ser 
755 760 765 

Val Leu Asn Leu Met Thr His Ser Val Asn Gin Gly Gin Asn He His 
770 775 780 

Arg Lys Thr Thr Ala Ser Thr Arg Lys Val Ser Leu Ala Pro Gin Ala 
785 790 795 800 

Asn Leu Thr Glu Leu Asp He Tyr Ser Arg Arg Leu Ser Gin Glu Thr 
805 810 815 

Gly Leu Glu He Ser Glu Glu He Asn Glu Glu Asp Leu Lys Glu Cys 
820 825 830 

Phe Phe Asp Asp Met Glu Ser He Pro Ala Val Thr Thr Trp Asn Thr 
835 840 845 

Tyr Leu Arg Tyr He Thr Val His Lys Ser Leu He Phe Val Leu He 
850 855 860 

Trp Cys Leu Val He Phe Leu Ala Glu Val Ala Ala Ser Leu Val Val 
865 870 875 880 

Leu Trp Leu Leu Gly Asn Thr Pro Leu Gin Asp Lys Gly Asn Ser Thr 
885 890 895 

His Ser Arg Asn Asn Ser Tyr Ala Val He He Thr Ser Thr Ser Ser 
900 905 910 

Tyr Tyr Val Phe Tyr He Tyr Val Gly Val Ala Asp Thr Leu Leu Ala 
915 920 925 



Met Gly Phe Phe Arg Gly Leu Pro Leu Val His Thr Leu He Thr Val 
930 935 940 
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Ser Lys lie Leu His His Lys Met Leu His Ser Val Leu Gin Ala Pro 
945 950 955 960 

Met Ser Thr Leu Asn Thr Leu Lys Ala Gly Gly He Leu Asn Arg Phe 
965 970 975 

Ser Lys Asp He Ala He Leu Asp Asp Leu Leu Pro Leu Thr He Phe 
980 985 990 

Asp Phe He Gin Leu Leu Leu He Val lie Gly Ala He Ala Val Val 
995 1000 1005 

Ala Val Leu Gin Pro Tyr He Phe Val Ala Thr Val Pro Val lie Val 
1010 1015 1020 

Ala Phe He Met Leu Arg Ala Tyr Phe Leu Gin Thr Ser Gin Gin Leu 
1025 1030 1035 1040 

Lys Gin Leu Glu Ser Glu Gly Arg Ser Pro lie Phe Thr His Leu Val 
1045 1050 1055 

Thr Ser Leu Lys Gly Leu Trp Thr Leu Arg Ala Phe Gly Arg Gin Pro 
1060 1065 1070 

Tyr Phe Glu Thr Leu Phe His Lys Ala Leu Asn Leu His Thr Ala Asn 
1075 1080 1085 

Trp Phe Leu Tyr Leu Ser Thr Leu Arg Trp Phe Gin Met Arg lie Glu 
1090 1095 1100 

Met lie Phe Val lie Phe Phe lie Ala Val Thr Phe He Ser lie Leu 
1105 1110 1115 1120 

Thr Thr Gly Glu Gly Glu Gly Arg Val Gly lie lie Leu Thr Leu Ala 
1125 1130 1135 

Met Asn lie Met Ser Thr Leu Gin Trp Ala Val Asn Ser Ser lie Asp 
1140 1145 1150 

Val Asp Ser Leu Met Arg Ser Val Ser Arg Val Phe Lys Phe He Asp 
1155 1160 1165 

Met Pro Thr Glu Gly Lys Pro Thr Lys Ser Thr Lys Pro Tyr Lys Asn 
1170 1175 1180 

Gly Gin Leu Ser Lys Val Met lie lie Glu Asn Ser His Val Lys Lys 
1185 1190 1195 1200 
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10 



15 



20 



Asp Asp He Trp Pro Ser Gly Gly Gin Met Thr Val Lys Asp Leu Thr 
1205 1210 1215 

Ala Lys Tyr Thr Glu Gly Gly Asn Ala He Leu Glu Asn He Ser Phe 
1220 1225 1230 

Ser lie Ser Pro Gly Gin Arg Val Gly Leu Leu Gly Arg Thr Gly Ser 
1235 1240 1245 

Gly Lys Ser Thr Leu Leu Ser Ala Phe Leu Arg Leu Leu Asn Thr Glu 
1250 1255 1260 

Gly Glu He Gin He Asp Gly Val Ser Trp Asp Ser He Thr Leu Gin 
1265 1270 1275 1280 

Gin Trp Arg Lys Ala Phe Gly Val He Pro Gin Lys Val Phe He Phe 
1285 1290 1295 



Ser Gly Thr Phe Arg Lys Asn Leu Asp Pro Tyr Glu Gin Trp Ser Asp 
25 1300 1305 1310 

Gin Glu He Trp Lys Val Ala Asp Glu Val Gly Leu Arg Ser Val He 
1315 1320 1325 

30 

Glu Gin Phe Pro Gly Lys Leu Asp Phe Val Leu Val Asp Gly Gly Cys 
1330 1335 1340 

Val Leu Ser His Gly His Lys Gin Leu Met Cys Leu Ala Arg Ser Val 
35 1345 1350 1355 1360 

Leu Ser Lys Ala Lys He Leu Leu Leu Asp Glu Pro Ser Ala His Leu 
1365 1370 1375 

40 

Asp Pro Val Thr Tyr Gin He He Arg Arg Thr Leu Lys Gin Ala Phe 
1380 1385 1390 

Ala Asp Cys Thr Val He Leu Cys Glu His Arg He Glu Ala Met Leu 
1395 1400 1405 

Glu Cys Gin Gin Phe Leu Val He Glu Glu Asn Lys Val Arg Gin Tyr 
1410 1415 1420 

50 

Asp Ser He Gin Lys Leu Leu Asn Glu Arg Ser Leu Phe Arg Gin Ala 
1425 1430 1435 1440 

55 He Ser Pro Ser Asp Arg Val Lys Leu Phe Pro His Arg Asn Ser Ser 

1445 1450 1455 
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Lys Cys Lys Ser Lys Pro Gin lie Ala Ala Leu Lys Glu Glu Thr Glu 
1460 1465 1470 

Glu Glu Val Gin Asp Thr Arg Leu 
1475 1480 



<210> 67 
<211> 1581 
<212> PRT 

<213> Homo sapiens 
<400> 67 

Met Pro Leu Ala Phe Cys Gly Ser Glu Asn His Ser Ala Ala Tyr Arg 
15 10 15 

Val Asp Gin Gly Val Leu Asn Asn Gly Cys Phe Val Asp Ala Leu Asn 
20 25 30 

Val Val Pro His Val Phe Leu Leu Phe He Thr Phe Pro He Leu Phe 
35 40 45 

He Gly Trp Gly Ser Gin Ser Ser Lys Val His He His His Ser Thr 
50 55 60 

Trp Leu His Phe Pro Gly His Asn Leu Arg Trp He Leu Thr Phe Met 
65 70 75 80 

Leu Leu Phe Val Leu Val Cys Glu He Ala Glu Gly He Leu Ser Asp 
85 90 95 

Gly Val Thr Glu Ser His His Leu His Leu Tyr Met Pro Ala Gly Met 
100 105 110 

Ala Phe Met Ala Ala Val Thr Ser Val Val Tyr Tyr His Asn He Glu 
115 120 125 

Thr Ser Asn Phe Pro Lys Leu Leu He Ala Leu Leu Val Tyr Trp Thr 
130 135 140 

Leu Ala Phe He Thr Lys Thr He Lys Phe Val Lys Leu Leu Asp His 
145 150 155 160 

Ala lie Gly Phe Ser Gin Leu Arg Phe Cys Leu Thr Gly Leu Leu Val 
165 170 175 

He Leu Tyr Gly Met Leu Leu Leu Val Glu Val Asn Val He Arg Val 
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180 



185 



190 



10 



Arg Arg Tyr lie Phe Phe Lys Thr Pro Arg Glu Val Lys Pro Pro Glu 
195 200 205 

Asp Leu Gin Asp Leu Gly Val Arg Phe Leu Gin Pro Phe Val Asn Leu 
210 215 220 

Pro Ser Lys Gly Thr Tyr Trp Trp Met Asn Ala Phe lie Lys Thr Ala 
225 230 235 240 



15 



His Lys Lys Pro lie Asp Leu Arg Ala lie Gly Lys Leu Pro lie Val 
245 250 255 



20 



Met Arg Ala Leu Thr Asn Tyr Gin Arg Leu Cys Glu Ala Phe Asp Ala 
260 265 270 



Gin Val Arg Lys Asp lie Gin Gly Thr Gin Gly Ala Arg Ala lie Trp 
275 280 285 



25 



Gin Ala Leu Ser His Ala Phe Gly Arg Arg Leu Val Leu Ser Ser Thr 
290 295 300 



30 



Phe Arg He Leu Ala Asp Leu Leu Gly Phe Ala Gly Pro Leu Cys He 
305 310 315 320 



35 



Phe Gly He Val Asp His Leu Gly Lys Glu Asn Asp Val Phe Gin Pro 
325 330 335 

Lys Thr Gin Phe Leu Gly Val Tyr Phe Val Ser Ser Gin Glu Phe Leu 
340 345 350 



40 



Ala Asn Ala Tyr Val Leu Ala Val Leu Leu Phe Leu Ala Leu Leu Leu 
355 360 365 



45 



Gin Arg Thr Phe Leu Gin Ala Ser Tyr Tyr Val Ala He Glu Thr Gly 
370 375 380 

He Asn Leu Arg Gly Ala He Gin Thr Lys He Tyr Asn Lys He Met 
385 390 395 400 



50 



His Leu Ser Thr Ser Asn Leu Ser Met Gly Glu Met Thr Ala Gly Gin 
405 410 415 



55 



lie Cys Asn Leu Val Ala He Asp Thr Asn Gin Leu Met Trp Phe Phe 
420 425 430 

Phe Leu Cys Pro Asn Leu Trp Ala Met Pro Val Gin He He Val Gly 
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435 



440 



445 



10 



Val lie Leu Leu Tyr Tyr lie Leu Gly Val Ser Ala Leu He Gly Ala 
450 455 460 

Ala Val lie lie Leu Leu Ala Pro Val Gin Tyr Phe Val Ala Thr Lys 
465 470 475 480 

Leu Ser Gin Ala Gin Arg Ser Thr Leu Glu Tyr Ser Asn Glu Arg Leu 
485 490 495 



15 



Lys Gin Thr Asn Glu Met Leu Arg Gly He Lys Leu Leu Lys Leu Tyr 
500 505 510 



20 



Ala Trp Glu Asn He Phe Arg Thr Arg Val Glu Thr Thr Arg Arg Lys 
515 520 525 



Glu Met Thr Ser Leu Arg Ala Phe Ala He Tyr Thr Ser He Ser He 
530 535 540 



25 



Phe Met Asn Thr Ala lie Pro He Ala Ala Val Leu He Thr Phe Val 
545 550 555 560 



30 



Gly His Val Ser Phe Phe Lys Glu Ala Asp Phe Ser Pro Ser Val Ala 
565 570 575 



35 



Phe Ala Ser Leu Ser Leu Phe His He Leu Val Thr Pro Leu Phe Leu 

580 585 590 

Leu Ser Ser Val Val Arg Ser Thr Val Lys Ala Leu Val Ser Val Gin 

595 600 605 



40 



Lys Leu Ser Glu Phe Leu Ser Ser Ala Glu He Arg Glu Glu Gin Cys 
610 615 620 



45 



Ala Pro His Glu Pro Thr Pro Gin Gly Pro Ala Ser Lys Tyr Gin Ala 
625 630 635 640 

Val Pro Leu Arg Val Val Asn Arg Lys Arg Pro Ala Arg Glu Asp Cys 
645 650 655 



50 



Arg Gly Leu Thr Gly Pro Leu Gin Ser Leu Val Pro Ser Ala Asp Gly 
660 665 670 



Asp Ala Asp Asn Cys Cys Val Gin He Met Gly Gly Tyr Phe Thr Trp 
675 680 685 



Thr Pro Asp Gly lie Pro Thr Leu Ser Asn He Thr He Arg He Pro 
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690 



695 



700 



Arg Gly Gin Leu Thr Met He Val Gly Gin Val Gly Cys Gly Lys Ser 
705 710 715 720 

Ser Leu Leu Leu Ala Ala Leu Gly Glu Met Gin Lys Val Ser Gly Ala 
725 730 735 

Val Phe Trp Ser Ser Leu Pro Asp Ser Glu lie Gly Glu Asp Pro Ser 
740 745 750 

Pro Glu Arg Glu Thr Ala Thr Asp Leu Asp He Arg Lys Arg Gly Pro 
755 760 765 

Val Ala Tyr Ala Ser Gin Lys Pro Trp Leu Leu Asn Ala Thr Val Glu 
770 775 780 

Glu Asn He He Phe Glu Ser Pro Phe Asn Lys Gin Arg Tyr Lys Met 
785 790 795 800 

Val He Glu Ala Cys Ser Leu Gin Pro Asp lie Asp He Leu Pro His 
805 810 815 

Gly Asp Gin Thr Gin He Gly Glu Arg Gly He Asn Leu Ser Gly Gly 
820 825 830 

Gin Arg Gin Arg He Ser Val Ala Arg Ala Leu Tyr Gin His Ala Asn 
835 840 845 

Val Val Phe Leu Asp Asp Pro Phe Ser Ala Leu Asp He His Leu Ser 
850 855 860 

Asp His Leu Met Gin Ala Gly He Leu Glu Leu Leu Arg Asp Asp Lys 
865 870 875 880 

Arg Thr Val Val Leu Val Thr His Lys Leu Gin Tyr Leu Pro His Ala 
885 890 895 

Asp Trp He He Ala Met Lys Asp Gly Thr lie Gin Arg Glu Gly Thr 
900 905 910 

Leu Lys Asp Phe Gin Arg Ser Glu Cys Gin Leu Phe Glu His Trp Lys 
915 920 925 

Thr Leu Met Asn Arg Gin Asp Gin Glu Leu Glu Lys Glu Thr Val Thr 
930 935 940 



Glu Arg Lys Ala Thr Glu Pro Pro Gin Gly Leu Ser Arg Ala Met Ser 
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945 950 955 960 

Ser Arg Asp Gly Leu Leu Gin Asp Glu Glu Glu Glu Glu Glu Glu Ala 
965 970 975 

Ala Glu Ser Glu Glu Asp Asp Asn Leu Ser Ser Met Leu His Gin Arg 
980 985 990 

Ala Glu lie Pro Trp Arg Ala Cys Ala Lys Tyr Leu Ser Ser Ala Gly 
995 1000 1005 

He Leu Leu Leu Ser Leu Leu Val Phe Ser Gin Leu Leu Lys His Met 
1010 1015 1020 

Val Leu Val Ala He Asp Tyr Trp Leu Ala Lys Trp Thr Asp Ser Ala 
1025 1030 1035 1040 

Leu Thr Leu Thr Pro Ala Ala Arg Asn Cys Ser Leu Ser Gin Glu Cys 
1045 1050 1055 

Thr Leu Asp Gin Thr Val Tyr Ala Met Val Phe Thr Val Leu Cys Ser 
1060 1065 1070 

Leu Gly He Val Leu Cys Leu Val Thr Ser Val Thr Val Glu Trp Thr 
1075 1080 1085 

Gly Leu Lys Val Ala Lys Arg Leu His Arg Ser Leu Leu Asn Arg He 
1090 1095 1100 

He Leu Ala Pro Met Arg Phe Phe Glu Thr Thr Pro Leu Gly Ser He 
1105 1110 1115 1120 

Leu Asn Arg Phe Ser Ser Asp Cys Asn Thr He Asp Gin His He Pro 
1125 1130 1135 

Ser Thr Leu Glu Cys Leu Ser Arg Ser Thr Leu Leu Cys Val Ser Ala 
1140 1145 1150 

Leu Ale Val lie Ser Tyr Val Thr Pro Val Phe Leu Val Ala Leu Leu 
1155 1160 1165 

Pro Leu Ala Val Val Cys Tyr Phe He Gin Lys Tyr Phe Arg Val Ala 
1170 1175 1180 

Ser Arg Asp Leu Gin Gin Leu Asp Asp Thr Thr Gin Leu Pro Leu Leu 
1185 1190 1195 1200 

Ser His Phe Ala Glu Thr Val Glu Gly Leu Thr Thr He Arg Ala Phe 
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1205 1210 1215 

Arg Tyr Glu Ala Arg Phe Gin Gin Lys Leu Leu Glu Tyr Thr Asp Ser 
1220 1225 1230 

Asn Asn He Ala Ser Leu Phe Leu Thr Ala Ala Asn Arg Trp Leu Glu 
1235 1240 1245 

Val Arg Met Glu Tyr He Gly Ala Cys Val Val Leu He Ala Ala Val 
1250 1255 1260 

Thr Ser He Ser Asn Ser Leu His Arg Glu Leu Ser Ala Gly Leu Val 
1265 1270 1275 1280 

Gly Leu Gly Leu Thr Tyr Ala Leu Met Val Ser Asn Tyr Leu Asn Trp 
1285 1290 1295 

Met Val Arg Asn Leu Ala Asp Met Glu Leu Gin Leu Gly Ala Val Lys 
1300 1305 1310 

Arg He His Gly Leu Leu Lys Thr Glu Ala Glu Ser Tyr Glu Gly Leu 
1315 1320 1325 

Leu Ala Pro Ser Leu He Pro Lys Asn Trp Pro Asp Gin Gly Lys He 
1330 1335 1340 

Gin He Gin Asn Leu Ser Val Arg Tyr Asp Ser Ser Leu Lys Pro Val 
1345 1350 1355 1360 

Leu Lys His Val Asn Ala Leu He Ser Pro Gly Gin Lys He Gly He 
1365 1370 1375 

Cys Gly Arg Thr Gly Ser Gly Lys Ser Ser Phe Ser Leu Ala Phe Phe 
1380 1385 1390 

Arg Met Val Asp Thr Phe Glu Gly His He He lie Asp Gly He Asp 
1395 1400 1405 

He Arg Lys Leu Pro Leu His Thr Leu Pro Ser Arg Leu Ser He He 
1410 1415 1420 

Leu Gin Asp Pro Val Leu Phe Ser Gly Thr He Arg Phe Asn Leu Asp 
1425 1430 1435 1440 

Pro Glu Arg Lys Cys Ser Asp Ser Thr Leu Trp Glu Ala Leu Glu He 
1445 1450 1455 

Ala Gin Leu Lys Leu Val Val Lys Ala Leu Pro Gly Gly Leu Asp Ala 
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1460 1465 1470 

He He Thr Glu Gly Gly Glu Asn Phe Ser Gin Gly Gin Arg Gin Leu 
1475 1480 1485 

Phe Cys Leu Ala Arg Ala Phe Val Arg Lys Thr Ser He Phe He Met 
1490 1495 1500 

Asp Glu Ala Thr Ala Ser He Asp Met Ala Thr Glu Asn He Leu Gin 
1505 1510 1515 1520 

Lys Val Val Met Thr Ala Phe Ala Asp Arg Thr Val Val Thr He Ala 
1525 1530 1535 

His Arg Val His Thr He Leu Ser Ala Asp Leu Val He Val Leu Lys 
1540 1545 1550 

Arg Gly Ala He Leu Glu Phe Asp Lys Pro Glu Lys Leu Leu Ser Arg 
1555 1560 1565 

Lys Asp Ser Val Phe Ala Ser Phe Val Arg Ala Asp Lys 
1570 1575 1580 



<210> 68 

<211> 1549 

<212> PRT 

<213> Homo sapiens 

<400> 68 

Met Ser Leu Ser Phe Cys Gly Asn Asn He Ser Ser Tyr Asn He Asn 
15 10 15 

Asp Gly Val Leu Gin Asn Ser Cys Phe Val Asp Ala Leu Asn Leu Val 
20 25 30 

Pro His Val Phe Leu Leu Phe He Thr Phe Pro He Leu Phe He Gly 
35 40 45 

Trp Gly Ser Gin Ser Ser Lys Val Gin He His His Asn Thr Trp Leu 
50 55 60 

His Phe Pro Gly His Asn Leu Arg Trp He Leu Thr Phe Ala Leu Leu 
65 70 75 80 

Phe Val His Val Cys Glu He Ala Glu Gly He Val Ser Asp Ser Arg 
85 90 95 
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Arg Glu Ser Arg His Leu His Leu Phe Met Pro Ala Val Met Gly Phe 
100 105 110 

Val Ala Thr Thr Thr Ser lie Val Tyr Tyr His Asn lie Glu Thr Ser 
115 120 125 

Asn Phe Pro Lys Leu Leu Leu Ala Leu Phe Leu Tyr Trp Val Met Ala 
130 135 140 

Phe lie Thr Lys Thr lie Lys Leu Val Lys Tyr Cys Gin Ser Gly Leu 
145 150 155 160 

Asp He Ser Asn Leu Arg Phe Cys He Thr Gly Met Met Val He Leu 
165 170 175 

Asn Gly Leu Leu Met Ala Val Glu He Asn Val He Arg Val Arg Arg 
180 185 190 

Tyr Val Phe Phe Met Asn Pro Gin Lys Val Lys Pro Pro Glu Asp Leu 
195 200 205 

Gin Asp Leu Gly Val Arg Phe Leu Gin Pro Phe Val Asn Leu Leu Ser 
210 215 220 

Lys Ala Thr Tyr Trp Trp Met Asn Thr Leu He He Ser Ala His Lys 
225 230 235 240 

Lys Pro He Asp Leu Lys Ala He Gly Lys Leu Pro He Ala Met Arg 
245 250 255 

Ala Val Thr Asn Tyr Val Cys Leu Lys Asp Ala Tyr Glu Glu Gin Lys 
260 265 270 

Lys Lys Val Ala Asp His Pro Asn Arg Thr Pro Ser He Trp Leu Ala 
275 280 285 

Met Tyr Arg Ala Phe Gly Arg Pro He Leu Leu Ser Ser Thr Phe Arg 
290 295 300 

Tyr Leu Ala Asp Leu Leu Gly Phe Ala Gly Pro Leu Cys He Ser Gly 
305 310 315 320 

He Val Gin Arg Val Asn Glu Thr Gin Asn Gly Thr Asn Asn Thr Thr 
325 330 335 



Gly He Ser Glu Thr Leu Ser Ser Lys Glu Phe Leu Glu Asn Ala Tyr 
340 345 350 
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Val Leu Ala Val Leu Leu Phe Leu Ala Leu lie Leu Gin Arg Thr Phe 
355 360 365 

Leu Gin Ala Ser Tyr Tyr Val Thr He Glu Thr Gly lie Asn Leu Arg 
370 375 380 

Gly Ala Leu Leu Ala Met He Tyr Asn Lys He Leu Arg Leu Ser Thr 
385 390 395 400 

Ser Asn Leu Ser Met Gly Glu Met Thr Leu Gly Gin He Asn Asn Leu 
405 410 415 

Val Ala He Glu Thr Asn Gin Leu Met Trp Phe Leu Phe Leu Cys Pro 
420 425 430 

Asn Leu Trp Ala Met Pro Val Gin He He Met Gly Val He Leu Leu 
435 440 445 

Tyr Asn Leu Leu Gly Ser Ser Ala Leu Val Gly Ala Ala Val He Val 
450 455 460 

Leu Leu Ala Pro He Gin Tyr Phe He Ala Thr Lys Leu Ala Glu Ala 
465 470 475 480 

Gin Lys Ser Thr Leu Asp Tyr Ser Thr Glu Arg Leu Lys Lys Thr Asn 
485 490 495 

Glu He Leu Lys Gly He Lys Leu Leu Lys Leu Tyr Ala Trp Glu His 
500 505 510 

He Phe Cys Lys Ser Val Glu Glu Thr Arg Met Lys Glu Leu Ser Ser 
515 520 525 

Leu Lys Thr Phe Ala Leu Tyr Thr Ser Leu Ser He Phe Met Asn Ala 
530 535 540 

Ala He Pro He Ala Ala Val Leu Ala Thr Phe Val Thr His Ala Tyr 
545 550 555 560 

Ala Ser Gly Asn Asn Leu Lys Pro Ala Glu Ala Phe Ala Ser Leu Ser 
565 570 575 

Leu Phe His He Leu Val Thr Pro Leu Ser Leu Leu Phe Thr Val Val 
580 585 590 



Arg Phe Ala Val Lys Ala He He Ser Val Gin Lys Leu Asn Glu Phe 
595 600 605 
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Leu Leu Ser Asp Glu lie Gly Asp Asp Ser Trp Arg Thr Gly Glu Ser 
610 615 620 

Ser Leu Pro Phe Glu Ser Cys Lys Lys His Thr Gly Val Gin Pro Lys 
625 630 635 640 

Thr lie Asn Arg Lys Gin Pro Gly Arg Tyr His Leu Asp Ser Tyr Glu 
645 650 655 

Gin Ser Thr Arg Arg Leu Arg Pro Ala Glu Thr Glu Asp lie Ala lie 
660 665 670 

Lys Val Thr Asn Gly Tyr Phe Ser Trp Gly Ser Gly Leu Ala Thr Leu 
675 680 685 

Ser Asn He Asp He Arg He Pro Thr Gly Gin Leu Thr Met He Val 
690 695 700 

Gly Gin Val Gly Cys Gly Lys Ser Ser Leu Leu Leu Ala He Leu Gly 
705 710 715 720 

Glu Met Gin Thr Leu Glu Gly Lys Val His Trp Ser Asn Val Asn Glu 
725 730 735 

Ser Glu Pro Ser Phe Glu Ala Thr Arg Ser Arg Asn Arg Tyr Ser Val 
740 745 750 

Ala Tyr Ala Ala Gin Lys Pro Trp Leu Leu Asn Ala Thr Val Glu Glu 
755 760 765 

Asn He Thr Phe Gly Ser Pro Phe Asn Lys Gin Arg Tyr Lys Ala Val 
770 775 780 

Thr Asp Ala Cys Ser Leu Gin Pro Asp He Asp Leu Leu Pro Phe Gly 
785 790 795 800 

Asp Gin Thr Glu He Gly Glu Arg Gly He Asn Leu Ser Gly Gly Gin 
805 810 815 

Arg Gin Arg He Cys Val Ala Arg Ala Leu Tyr Gin Asn Thr Asn He 
820 825 830 

Val Phe Leu Asp Asp Pro Phe Ser Ala Leu Asp He His Leu Ser Asp 
835 840 845 

His Leu Met Gin Glu Gly He Leu Lys Phe Leu Gin Asp Asp Lys Arg 
850 855 860 
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Thr Leu Val Leu Val Thr His Lys Leu Gin Tyr Leu Thr His Ala Asp 
865 870 875 880 

Trp He He Ala Met Lys Asp Gly Ser Val Leu Arg Glu Gly Thr Leu 
885 890 895 

Lys Asp He Gin Thr Lys Asp Val Glu Leu Tyr Glu His Trp Lys Thr 
900 905 910 

Leu Met Asn Arg Gin Asp Gin Glu Leu Glu Lys Asp Met Glu Ala Asp 
915 920 925 

Gin Thr Thr Leu Glu Arg Lys Thr Leu Arg Arg Ala Met Tyr Ser Arg 
930 935 940 

Glu Ala Lys Ala Gin Met Glu Asp Glu Asp Glu Glu Glu Glu Glu Glu 
945 950 955 960 

Glu Asp Glu Asp Asp Asn Met Ser Thr Val Met Arg Leu Arg Thr Lys 
965 970 975 

Met Pro Trp Lys Thr Cys Trp Arg Tyr Leu Thr Ser Gly Gly Phe Phe 
980 985 990 

Leu Leu He Leu Met He Phe Ser Lys Leu Leu Lys His Ser Val lie 
995 1000 1005 

Val Ala lie Asp Tyr Trp Leu Ala Thr Trp Thr Ser Glu Tyr Ser He 
1010 1015 1020 

Asn Asn Thr Gly Lys Ala Asp Gin Thr Tyr Tyr Val Ala Gly Phe Ser 
1025 1030 1035 1040 

He Leu Cys Gly Ala Gly lie Phe Leu Cys Leu Val Thr Ser Leu Thr 
1045 1050 1055 

Val Glu Trp Met Gly Leu Thr Ala Ala Lys Asn Leu His His Asn Leu 
1060 1065 1070 

Leu Asn Lys lie lie Leu Gly Pro lie Arg Phe Phe Asp Thr Thr Pro 
1075 1080 1085 

Leu Gly Leu lie Leu Asn Arg Phe Ser Ala Asp Thr Asn lie lie Asp 
1090 1095 1100 

Gin His He Pro Pro Thr Leu Glu Ser Leu Thr Arg Ser Thr Leu Leu 
1105 1110 1115 1120 
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Cys Leu Ser Ala lie Gly Met lie Ser Tyr Ala Thr Pro Val Phe Leu 
1125 1130 1135 

Val Ala Leu Leu Pro Leu Gly Val Ala Phe Tyr Phe He Gin Lys Tyr 
1140 1145 1150 



Phe Arg Val Ala Ser Lys Asp Leu 
1155 1160 

Leu Pro Leu Leu Cys His Phe Ser 
1170 1175 

He Arg Ala Phe Arg His Glu Thr 
1185 1190 

Leu Thr Asp Thr Asn Asn He Ala 
1205 



Gin Glu Leu Asp Asp Ser Thr Gin 
1165 

Glu Thr Ala Glu Gly Leu Thr Thr 
1180 

Arg Phe Lys Gin Arg Met Leu Glu 
1195 1200 

Tyr Leu Phe Leu Ser Ala Ala Asn 
1210 1215 



Arg Trp Leu Glu Val Arg Thr Asp Tyr Leu Gly Ala Cys He Val Leu 
1220 1225 1230 

Thr Ala Ser He Ala Ser He Ser Gly Ser Ser Asn Ser Gly Leu Val 
1235 1240 1245 

Gly Leu Gly Leu Leu Tyr Ala Leu Thr He Thr Asn Tyr Leu Asn Trp 
1250 1255 1260 

Val Val Arg Asn Leu Ala Asp Leu Glu Val Gin Met Gly Ala Val Lys 
1265 1270 1275 1280 

Lys Val Asn Ser Phe Leu Thr Met Glu Ser Glu Asn Tyr Glu Gly Thr 
1285 1290 1295 

Met Asp Pro Ser Gin Val Pro Glu His Trp Pro Gin Glu Gly Glu He 
1300 1305 1310 

Lys He His Asp Leu Cys Val Arg Tyr Glu Asn Asn Leu Lys Pro Val 
1315 1320 1325 

Leu Lys His Val Lys Ala Tyr He Lys Pro Gly Gin Lys Val Gly He 
1330 1335 1340 

Cys Gly Arg Thr Gly Ser Gly Lys Ser Ser Leu Ser Leu Ala Phe Phe 
1345 1350 1355 1360 

Arg Met Val Asp He Phe Asp Gly Lys He Val He Asp Gly He Asp 
1365 1370 1375 
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lie Ser Lys Leu Pro Leu His Thr Leu Arg Ser Arg Leu Ser He He 
1380 1385 1390 

Leu Gin Asp Pro He Leu Phe Ser Gly Ser He Arg Phe Asn Leu Asp 
1395 1400 1405 

Pro Glu Cys Lys Cys Thr Asp Asp Arg Leu Trp Glu Ala Leu Glu He 
1410 1415 1420 

Ala Gin Leu Lys Asn Met Val Lys Ser Leu Pro Gly Gly Leu Asp Ala 
1425 1430 1435 1440 

Val Val Thr Glu Gly Gly Glu Asn Phe Ser Val Gly Gin Arg Gin Leu 
1445 1450 1455 

Phe Cys Leu Ala Arg Ala Phe Val Arg Lys Ser Ser He Leu He Met 
1460 1465 1470 

Asp Glu Ala Thr Ala Ser He Asp Met Ala Thr Glu Asn He Leu Gin 
1475 1480 1485 

Lys Val Val Met Thr Ala Phe Ala Asp Arg Thr Val Val Thr Met Ala 
1490 1495 1500 

His Arg Val Ser Ser He Met Asp Ala Gly Leu Val Leu Val Phe Ser 
1505 1510 1515 1520 

Glu Gly He Leu Val Glu Cys Asp Thr Val Pro Asn Leu Phe Ala His 
1525 1530 1535 

Lys Asn Gly Pro Phe Ser Thr Leu Val Met Thr Asn Lys 
1540 1545 



<210> 69 
<2U> 1513 
<212> PRT 

<213> Homo sapiens 
<400> 69 

Gly Ser Gly Cys Leu Gly Ala Glu Lys Arg Glu Gly Lys Asn Arg Trp 
15 10 15 

Gin Gly Glu Ala Ser Met Glu Arg Leu Leu Ala Gin Leu Cys Gly Ser 
20 25 30 
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Ser Ala Ala Trp Pro Leu Pro Leu Trp Glu Gly Asp Thr Thr Gly His 
35 40 45 

Cys Phe Thr Gin Leu Val Leu Ser Ala Leu Pro His Ala Leu Leu Ala 
50 55 60 

Val Leu Ser Ala Cys Tyr Leu Gly Thr Pro Arg Ser Pro Asp Tyr lie 
65 70 75 80 

Leu Pro Cys Ser Pro Gly Trp Arg Leu Arg Leu Ala Ala Ser Phe Leu 
85 90 95 

Leu Ser Val Phe Pro Leu Leu Asp Leu Leu Pro Val Ala Leu Pro Pro 
100 105 110 

Gly Ala Gly Pro Gly Pro lie Gly Leu Glu Val Leu Ala Gly Cys Val 
115 120 125 

Ala Ala Val Ala Trp lie Ser His Ser Leu Ala Leu Trp Val Leu Ala 
130 135 140 

His Ser Pro His Gly His Ser Arg Gly Pro Leu Ala Leu Ala Leu Val 
145 150 155 160 

Ala Leu Leu Pro Ala Pro Ala Leu Val Leu Thr Val Leu Trp His Cys 
165 170 175 

Gin Arg Gly Thr Leu Leu Pro Pro Leu Leu Pro Gly Pro Met Ala Arg 
180 185 190 

Leu Cys Leu Leu lie Leu Gin Leu Ala Ala Leu Leu Ala Tyr Ala Leu 
195 200 205 

Gly Trp Ala Ala Pro Gly Gly Pro Arg Glu Pro Trp Ala Gin Glu Pro 
210 215 220 

Leu Leu Pro Glu Asp Gin Glu Pro Glu Val Ala Glu Asp Gly Glu Ser 
225 230 235 240 

Trp Leu Ser Arg Phe Ser Tyr Ala Trp Leu Ala Pro Leu Leu Ala Arg 
245 250 255 

Gly Ala Cys Gly Glu Leu Arg Gin Pro Gin Asp lie Cys Arg Leu Pro 
260 265 270 



His Arg Leu Gin Pro Thr Tyr Leu Ala Arg Val Phe Gin Ala His Trp 
275 280 285 
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Gin Glu Gly Ala Arg Leu Trp Arg Ala Leu Tyr Gly Ala Phe Gly Arg 
290 295 300 

Cys Tyr Leu Ala Leu Gly Leu Leu Lys Leu Val Gly Thr Met Leu Gly 
305 310 315 320 

Phe Ser Gly Pro Leu Leu Leu Ser Leu Leu Val Gly Phe Leu Glu Glu 
325 330 335 

Gly Gin Glu Pro Leu Ser His Gly Leu Leu Tyr Ala Leu Gly Leu Ala 
340 345 350 

Gly Gly Ala Val Leu Gly Ala Val Leu Gin Asn Gin Tyr Gly Tyr Glu 
355 360 365 

20 Val Tyr Lys Val Thr Leu Gin Ala Arg Gly Ala Val Leu Asn lie Leu 

370 375 380 



10 



15 



25 



30 



Tyr Cys Lys Ala Leu Gin Leu Gly Pro Ser Arg Pro Pro Thr Gly Glu 
385 390 395 400 

Ala Leu Asn Leu Leu Gly Thr Asp Ser Glu Arg Leu Leu Asn Phe Ala 
405 410 415 

Gly Ser Phe His Glu Ala Trp Gly Leu Pro Leu Gin Leu Ala lie Thr 
420 425 430 

Leu Tyr Leu Leu Tyr Gin Gin Val Gly Val Ala Phe Val Gly Gly Leu 
435 440 445 

lie Leu Ala Leu Leu Leu Val Pro Val Asn Lys Val lie Ala Thr Arg 
450 455 460 

He Met Ala Ser Asn Gin Glu Met Leu Gin His Lys Asp Ala Arg Val 
465 470 475 480 

Lys Leu Val Thr Glu Leu Leu Ser Gly He Arg Val He Lys Phe Cys 
485 490 495 

Gly Trp Glu Gin Ala Leu Gly Ala Arg Val Glu Ala Cys Arg Ala Arg 
500 505 510 

Glu Leu Gly Arg Leu Arg Val He Lys Tyr Leu Asp Ala Ala Cys Val 
515 520 525 

^ Tyr Leu Trp Ala Ala Leu Pro Val Val He Ser He Val He Phe He 

530 535 540 



40 



45 



50 
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Thr Tyr Val Leu Met Gly His Gin Leu Thr Ala Thr Lys Val Phe Thr 
545 550 555 560 

Ala Leu Ala Leu Val Arg Met Leu He Leu Pro Leu Asn Asn Phe Pro 
565 570 575 

Trp Val lie Asn Gly Leu Leu Glu Ala Lys Val Ser Leu Asp Arg lie 
580 585 590 

Gin Leu Phe Leu Asp Leu Pro Asn His Asn Pro Gin Ala Tyr Tyr Ser 
595 600 605 

Pro Asp Pro Pro Ala Glu Pro Ser Thr Val Leu Glu Leu His Gly Ala 
610 615 620 

Leu Phe Ser Trp Asp Pro Val Gly Thr Ser Leu Glu Thr Phe lie Ser 
625 630 635 640 

His Leu Glu Val Lys Lys Gly Met Leu Val Gly He Val Gly Lys Val 
645 650 655 

Gly Cys Gly Lys Ser Ser Leu Leu Ala Ala He Ala Gly Glu Leu His 
660 665 670 

Arg Leu Arg Gly His Val Ala Val Arg Gly Leu Ser Lys Gly Phe Gly 
675 680 685 

Leu Ala Thr Gin Glu Pro Trp He Gin Phe Ala Thr He Arg Asp Asn 
690 695 700 

He Leu Phe Gly Lys Thr Phe Asp Ala Gin Leu Tyr Lys Glu Val Leu 
705 710 715 720 

Glu Ala Cys Ala Leu Asn Asp Asp Leu Ser He Leu Pro Ala Gly Asp 
725 730 735 

Gin Thr Glu Val Gly Glu Lys Gly Val Thr Leu Ser Gly Gly Gin Arg 
740 745 750 

Ala Arg He Ala Leu Ala Arg Ala Val Tyr Gin Glu Lys Glu Leu Tyr 
755 760 765 

Leu Leu Asp Asp Pro Leu Ala Ala Val Asp Ala Asp Val Ala Asn His 
770 775 780 



Leu Leu His Arg Cys He Leu Gly Met Leu Ser Tyr Thr Thr Arg Leu 
785 790 795 800 
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Leu Cys Thr His Arg Thr Glu Tyr Leu Glu Arg Ala Asp Ala Val Leu 
805 810 815 

Leu Met Glu Ala Gly Arg Leu He Arg Ala Gly Pro Pro Ser Glu He 
820 825 830 

Leu Pro Leu Val Gin Ala Val Pro Lys Ala Trp Ala Glu Asn Gly Gin 
835 840 845 

Glu Ser Asp Ser Ala Thr Ala Gin Ser Val Gin Asn Pro Glu Lys Thr 
850 855 860 

Lys Glu Gly Leu Glu Glu Glu Gin Ser Thr Ser Gly Arg Leu Leu Gin 
865 870 875 880 

Glu Glu Ser Lys Lys Glu Gly Ala Val Ala Leu His Val Tyr Gin Ala 
885 890 895 

Tyr Trp Lys Ala Val Gly Gin Gly Leu Ala Leu Ala He Leu Phe Ser 
900 905 910 

Leu Leu Leu Met Gin Ala Thr Arg Asn Ala Ala Asp Trp Trp Leu Ser 
915 920 925 

His Trp He Ser Gin Leu Lys Ala Glu Asn Ser Ser Gin Glu Ala Gin 
930 935 940 

Pro Ser Thr Ser Pro Ala Ser Met Gly Leu Phe Ser Pro Gin Leu Leu 
945 950 955 960 

Leu Phe Ser Pro Gly Asn Leu Tyr He Pro Val Phe Pro Leu Pro Lys 
965 970 975 

Ala Ala Pro Asn Gly Ser Ser Asp lie Arg Phe Tyr Leu Thr Val Tyr 
980 985 990 

Ala Thr He Ala Gly Val Asn Ser Leu Cys Thr Leu Leu Arg Ala Val 
995 1000 1005 

Leu Phe Ala Ala Gly Thr Leu Gin Ala Ala Ala Thr Leu His Arg Arg 
1010 1015 1020 

Leu Leu His Arg Val Leu Met Ala Pro Val Thr Phe Phe Asn Ala Thr 
1025 1030 1035 1040 

Pro Thr Gly Arg He Leu Asn Arg Phe Ser Ser Asp Val Ala Cys Ala 
1045 1050 1055 
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Asp Asp Ser Leu Pro Phe lie Leu Asn lie Leu Leu Ala Asn Ala Ala 
1060 1065 1070 

Gly Leu Leu Gly Leu Leu Ala Val Leu Gly Ser Gly Leu Pro Trp Leu 
1075 1080 1085 

Leu Leu Leu Leu Pro Pro Leu Ser lie Met Tyr Tyr His Val Gin Arg 
1090 1095 1100 

His Tyr Arg Ala Ser Ser Arg Glu Leu Arg Arg Leu Gly Ser Leu Thr 
1105 1110 1115 1120 

Leu Ser Pro Leu Tyr Ser His Leu Ala Asp Thr Leu Ala Gly Leu Ser 
1125 1130 1135 

Val Leu Arg Ala Thr Gly Ala Thr Tyr Arg Phe Glu Glu Glu Asn Leu 
1140 1145 1150 

Arg Leu Leu Glu Leu Asn Gin Arg Cys Gin Phe Ala Thr Ser Ala Thr 
1155 1160 1165 

Met Gin Trp Leu Asp He Arg Leu Gin Leu Met Gly Ala Ala Val Val 
1170 1175 1180 

Ser Ala He Ala Gly He Ala Leu Val Gin His Gin Gin Gly Leu Ala 
1185 1190 1195 1200 

Asn Pro Gly Leu Val Gly Leu Ser Leu Ser Tyr Ala Leu Ser Leu Thr 
1205 1210 1215 

Gly Leu Leu Ser Gly Leu Val Ser Ser Phe Thr Gin Thr Glu Ala Met 
1220 1225 1230 

Leu Val Ser Val Glu Arg Leu Glu Glu Tyr Thr Cys Asp Leu Pro Gin 
1235 1240 1245 

Glu Pro Gin Gly Gin Pro Leu Gin Leu Gly Thr Gly Trp Leu Thr Gin 
1250 1255 1260 

Gly Gly Val Glu Phe Gin Asp Val Val Leu Ala Tyr Arg Pro Gly Leu 
1265 1270 1275 1280 

Pro Asn Ala Leu Asp Gly Val Thr Phe Cys Val Gin Pro Gly Glu Lys 
1285 1290 1295 

Leu Gly He Val Gly Arg Thr Gly Ser Gly Lys Ser Ser Leu Leu Leu 
1300 1305 1310 
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Val Leu Phe Arg Leu Leu Glu Pro Ser Ser Gly Arg Val Leu Leu Asp 
1315 1320 1325 

Gly Val Asp Thr Ser Gin Leu Glu Leu Ala Gin Leu Arg Ser Gin Leu 
1330 1335 1340 

Ala lie lie Pro Gin Glu Pro Phe Leu Phe Ser Gly Thr Val Arg Glu 
1345 1350 1355 1360 

Asn Leu Asp Pro Gin Gly Leu His Lys Asp Arg Ala Leu Trp Gin Ala 
1365 1370 1375 

Leu Lys Gin Cys His Leu Ser Glu Val lie Thr Ser Met Gly Gly Leu 
1380 1385 1390 

Asp Gly Glu Leu Gly Glu Gly Gly Arg Ser Leu Ser Leu Gly Gin Arg 
1395 1400 1405 

Gin Leu Leu Cys Leu Ala Arg Ala Leu Leu Thr Asp Ala Lys lie Leu 
1410 1415 1420 

Cys lie Asp Glu Ala Thr Ala Ser Val Asp Gin Lys Thr Asp Gin Leu 
1425 1430 1435 1440 

Leu Gin Gin Thr lie Cys Lys Arg Phe Ala Asn Lys Thr Val Leu Thr 
1445 1450 1455 

lie Ala His Arg Leu Asn Thr He Leu Asn Ser Asp Arg Val Leu Val 
1460 1465 1470 

Leu Gin Ala Gly Arg Val Val Glu Leu Asp Ser Pro Ala Thr Leu Arg 
1475 1480 1485 

Asn Gin Pro His Ser Leu Phe Gin Gin Leu Leu Gin Ser Ser Gin Gin 
1490 1495 1500 

Gly Val Pro Ala Ser Leu Gly Gly Pro 
1505 1510 



<210> 70 
<211> 745 
<212> PRT 

<213> Homo sapiens 
<400> 70 

Met Pro Val Leu Ser Arg Pro Arg Pro Trp Arg Gly Asn Thr Leu Lys 
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10 



15 



10 



Arg Thr Ala Val Leu Leu Ala Leu Ala Ala Tyr Gly Ala His Lys Val 
20 25 30 

Tyr Pro Leu Val Arg Gin Cys Leu Ala Pro Ala Arg Gly Leu Gin Ala 
35 40 45 

Pro Ala Gly Glu Pro Thr Gin Glu Ala Ser Gly Val Ala Ala Ala Lys 
50 55 60 



15 



Ala Gly Met Asn Arg Val Phe Leu Gin Arg Leu Leu Trp Leu Leu Arg 
65 70 75 80 



20 



Leu Leu Phe Pro Arg Val Leu Cys Arg Glu Thr Gly Leu Leu Ala Leu 
85 90 95 

His Ser Ala Ala Leu Val Ser Arg Thr Phe Leu Ser Val Tyr Val Ala 
100 105 110 



25 



Arg Leu Asp Gly Arg Leu Ala Arg Cys lie Val Arg Lys Asp Pro Arg 
115 120 125 



30 



Ala Phe Gly Trp Gin Leu Leu Gin Trp Leu Leu lie Ala Leu Pro Ala 
130 135 140 

Thr Phe Val Asn Ser Ala lie Arg Tyr Leu Glu Gly Gin Leu Ala Leu 
145 150 155 160 



35 



Ser Phe Arg Ser Arg Leu Val Ala His Ala Tyr Arg Leu Tyr Phe Ser 
165 170 175 



40 



Gin Gin Thr Tyr Tyr Arg Val Ser Asn Met Asp Gly Arg Leu Arg Asn 
180 185 190 



Pro Asp Gin Ser Leu Thr Glu Asp Val Val Ala Phe Ala Ala Ser Val 
195 200 205 



45 



Ala His Leu Tyr Ser Asn Leu Thr Lys Pro Leu Leu Asp Val Ala Val 
210 215 220 



50 



Thr Ser Tyr Thr Leu Leu Arg Ala Ala Arg Ser Arg Gly Ala Gly Thr 
225 230 235 240 



Ala Trp Pro Ser Ala lie Ala Gly Leu Val Val Phe Leu Thr Ala Asn 
245 250 255 



55 



Val Leu Arg Ala Phe Ser Pro Lys Phe Gly Glu Leu Val Ala Glu Glu 
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260 



265 



270 



Ala Arg Arg Lys GLy Glu Leu Arg Tyr Met His Ser Arg Val Val Ala 
275 280 285 

Asn Ser Glu Glu lie Ala Phe Tyr Gly Gly His Glu Val Glu Leu Ala 
290 295 300 

Leu Leu Gin Arg Ser Tyr Gin Asp Leu Ala Ser Gin lie Asn Leu lie 
305 310 315 320 

Leu Leu Glu Arg Leu Trp Tyr Val Met Leu Glu Gin Phe Leu Met Lys 
325 330 335 

Tyr Val Trp Ser Ala Ser Gly Leu Leu Met Val Ala Val Pro He He 
340 345 350 

Thr Ala Thr Gly Tyr Ser Glu Ser Asp Ala Glu Ala Val Lys Lys Ala 
355 360 365 

Ala Leu Glu Lys Lys Glu Glu Glu Leu Val Ser Glu Arg Thr Glu Ala 
370 375 380 

Phe Thr He Ala Arg Asn Leu Leu Thr Ala Ala Ala Asp Ala He Glu 
385 390 395 400 

Arg He Met Ser Ser Tyr Lys Glu Val Thr Glu Leu Ala Gly Tyr Thr 
405 410 415 

Ala Arg Val His Glu Met Phe Gin Val Phe Glu Asp Val Gin Arg Cys 
420 425 430 

His Phe Lys Arg Pro Arg Glu Leu Glu Asp Ala Gin Ala Gly Ser Gly 
435 440 445 

Thr He Gly Arg Ser Gly Val Arg Val Glu Gly Pro Leu Lys He Arg 
450 455 460 

Gly Gin Val Val Asp Val Glu Gin Gly He He Cys Glu Asn He Pro 
465 470 475 480 

He Val Thr Pro Ser Gly Glu Val Val Val Ala Ser Leu Asn He Arg 
485 490 495 

Val Glu Glu Gly Met His Leu Leu He Thr Gly Pro Asn Gly Cys Gly 
500 505 510 



Lys Ser Ser Leu Phe Arg He Leu Gly Gly Leu Trp Pro Thr Tyr Gly 
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515 520 525 

Gly Val Leu Tyr Lys Pro Pro Pro Gin Arg Met Phe Tyr He Pro Gin 
530 535 540 

Arg Pro Tyr Met Ser Val Gly Ser Leu Arg Asp Gin Val He Tyr Pro 
545 550 555 560 

Asp Ser Val Glu Asp Met Gin Arg Lys Gly Tyr Ser Glu Gin Asp Leu 
565 570 575 

Glu Ala He Leu Asp Val Val His Leu His His He Leu Gin Arg Glu 
580 585 590 

Gly Gly Trp Glu Ala Met Cys Asp Trp Lys Asp Val Leu Ser Gly Gly 
595 600 605 

Glu Lys Gin Arg He Gly Met Ala Arg Met Phe Tyr His Arg Pro Lys 
610 615 620 

Tyr Ala Leu Leu Asp Glu Cys Thr Ser Ala Val Ser He Asp Val Glu 
625 630 635 640 

Gly Lys He Phe Gin Ala Ala Lys Asp Ala Gly He Ala Leu Leu Ser 
645 650 655 

He Thr His Arg Pro Ser Leu Trp Lys Tyr His Thr His Leu Leu Gin 
660 665 670 

Phe Asp Gly Glu Gly Gly Trp Lys Phe Glu Lys Leu Asp Ser Ala Ala 
675 680 685 

Arg Leu Ser Leu Thr Glu Glu Lys Gin Arg Leu Glu Gin Gin Leu Ala 
690 695 700 

Gly He Pro Lys Met Gin Arg Arg Leu Gin Glu Leu Cys Gin He Leu 
705 710 715 720 

Gly Glu Ala Val Ala Pro Ala His Val Pro Ala Pro Ser Pro Gin Gly 

725 730 735 

Pro Gly Gly Leu Gin Gly Ala Ser Thr 
740 745 



<210> 71 
<211> 740 



180 



EP 1 217 066 A1 



<212> PRT 

<213> Homo sapiens 

<400> 71 

Met Thr His Met Leu Asn Ala Ala Ala Asp Arg Val Lys Trp Thr Arg 
15 10 15 

Ser Ser Ala Ala Lys Arg Ala Ala Cys Leu Val Ala Ala Ala Tyr Ala 
20 25 30 

Leu Lys Thr Leu Tyr Pro lie lie Gly Lys Arg Leu Lys Gin Ser Gly 
35 40 45 

His Gly Lys Lys Lys Ala Ala Ala Tyr Pro Ala Ala Glu Asn Thr Glu 
50 55 60 

Xle Leu His Cys Thr Glu Thr lie Cys Glu Lys Pro Ser Pro Gly Val 
65 70 75 80 

Asn Ala Asp Phe Phe Lys Gin Leu Leu Glu Leu Arg Lys lie Leu Phe 
85 90 95 

Pro Lys Leu Val Thr Thr Glu Thr Gly Trp Leu Cys Leu His Ser Val 
100 105 110 

Ala Leu lie Ser Arg Thr Phe Leu Ser lie Tyr Val Ala Gly Leu Asp 
115 120 125 

Gly Lys lie Val Lys Ser He Val Glu Lys Lys Pro Arg Thr Phe He 
130 135 140 

He Lys Leu He Lys Trp Leu Met He Ala He Pro Ala Thr Phe Val 
145 150 155 160 

Asn Ser Ala He Arg Tyr Leu Glu Cys Lys Leu Ala Leu Ala Phe Arg 
165 170 175 

Thr Arg Leu Val Asp His Ala Tyr Glu Thr Tyr Phe Thr Asn Gin Thr 
180 185 190 

Tyr Tyr Lys Val He Asn Met Asp Gly Arg Leu Ala Asn Pro Asp Gin 
195 200 205 

Ser Leu Thr Glu Asp lie Met Met Phe Ser Gin Ser Val Ala His Leu 
210 215 220 

Tyr Ser Asn Leu Thr Lys Pro He Leu Asp Val Met Leu Thr Ser Tyr 
225 230 235 240 
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Thr Leu lie Gin Thr Ala Thr Ser Arg Gly Ala Ser Pro lie Gly Pro 
245 250 255 

Thr Leu Leu Ala Gly Leu Val Val Tyr Ala Thr Ala Lys Val Leu Lys 
260 265 270 

Ala Cys Ser Pro Lys Phe Gly Lys Leu Val Ala Glu Glu Ala His Arg 
275 280 285 

Lys Gly Tyr Leu Arg Tyr Val His Ser Arg He He Ala Asn Val Glu 
290 295 300 

Glu He Ala Phe Tyr Arg Gly His Lys Val Glu Met Lys Gin Leu Gin 
305 310 315 320 

Lys Ser Tyr Lys Ala Leu Ala Asp Gin Met Asn Leu He Leu Ser Lys 
325 330 335 

Arg Leu Trp Tyr He Met He Glu Gin Phe Leu Met Lys Tyr Val Trp 
340 345 350 

Ser Ser Ser Gly Leu He Met Val Ala He Pro He He Thr Ala Thr 
355 360 365 

Gly Phe Ala Asp Gly Glu Asp Gly Gin Lys Gin Val Met Val Ser Glu 
370 375 380 

Arg Thr Glu Ala Phe Thr Thr Ala Arg Asn Leu Leu Ala Ser Gly Ala 
385 390 395 400 

Asp Ala He Glu Arg He Met Ser Ser Tyr Lys Glu Val Thr Glu Leu 
405 410 415 

Ala Gly Tyr Thr Ala Arg Val Tyr Asn Met Phe Trp Val Phe Asp Glu 
420 425 430 

Val Lys Arg Gly He Tyr Lys Arg Thr Ala Val He Gin Glu Ser Glu 
435 440 445 

Ser His Ser Lys Asn Gly Ala Lys Val Glu Leu Pro Leu Ser Asp Thr 
450 455 460 

Leu Ala He Lys Gly Lys Val He Asp Val Asp His Gly He He Cys 
465 470 475 480 

Glu Asn Val Pro He He Thr Pro Ala Gly Glu Val Val Ala Ser Arg 
485 490 495 
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Leu Asn Phe Lys Val Glu Glu Gly Met His Leu Leu lie Thr Gly Pro 
500 505 510 

Asn Gly Cys Gly Lys Ser Ser Leu Phe Arg He Leu Ser Gly Leu Trp 
515 520 525 

Pro Val Tyr Glu Gly Val Leu Tyr Lys Pro Pro Pro Gin His Met Phe 
530 535 540 

Tyr lie Pro Gin Arg Pro Tyr Met Ser Leu Gly Ser Leu Arg Asp Gin 
545 550 555 560 

Val He Tyr Pro Asp Ser Val Asp Asp Met His Asp Lys Gly Tyr Thr 
565 570 575 

Asp Gin Asp Leu Glu Arg He Leu His Asn Val His Leu Tyr His He 
580 585 590 

Val Gin Arg Glu Gly Gly Trp Asp Ala Val Met Asp Trp Lys Asp Val 
595 600 605 

Leu Ser Gly Gly Glu Lys Gin Arg Met Gly Met Ala Arg Met Phe Tyr 
610 615 620 

His Lys Pro Lys Tyr Ala Leu Leu Asp Glu Cys Thr Ser Ala Val Ser 
625 630 635 640 

He Asp Val Glu Gly Lys He Phe Gin Ala Ala Lys Gly Ala Gly He 
645 650 655 

Ser Leu Leu Ser He Thr His Arg Pro Ser Leu Trp Lys Tyr His Thr 
660 665 670 

His Leu Leu Gin Phe Asp Gly Glu Gly Gly Trp Arg Phe Glu Gin Leu 
675 680 685 

Asp Thr Ala He Arg Leu Thr Leu Ser Glu Glu Lys Gin Lys Leu Glu 
690 695 700 

Ser Gin Leu Ala Gly lie Pro Lys Met Gin Gin Arg Leu Asn Glu Leu 
705 710 715 720 

Cys Lys He Leu Gly Glu Asp Ser Val Leu Lys Thr lie Lys Asn Glu 
725 730 735 



Asp Glu Thr Ser 
740 
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<210> 72 
<211> 659 
<212> PRT 

<213> Homo sapiens 
<400> 72 

Met Ala Ala Phe Ser Lys Tyr Leu Thr Ala Arg Asn Ser Ser Leu Ala 
15 10 15 

Gly Ala Ala Phe Leu Leu Leu Cys Leu Leu His Lys Arg Arg Arg Ala 
20 25 30 

Leu Gly Leu His Gly Lys Lys Ser Gly Lys Pro Pro Leu Gin Asn Asn 
35 40 45 

Glu Lys Glu Gly Lys Lys Glu Arg Ala Val Val Asp Lys Val Phe Phe 
50 55 60 

Ser Arg Leu He Gin He Leu Lys He Met Val Pro Arg Thr Phe Cys 
65 70 75 80 

Lys Glu Thr Gly Tyr Leu Val Leu He Ala Val Met Leu Val Ser Arg 
85 90 95 

Thr Tyr Cys Asp Val Trp Met He Gin Asn Gly Thr Leu He Glu Ser 
100 105 110 

Gly He He Gly Arg Ser Arg Lys Asp Phe Lys Arg Tyr Leu Leu Asn 
115 120 125 

Phe He Ala Ala Met Pro Leu He Ser Leu Val Asn Asn Phe Leu Lys 
130 135 140 

Tyr Gly Leu Asn Glu Leu Lys Leu Cys Phe Arg Val Arg Leu Thr Lys 
145 150 155 160 

Tyr Leu Tyr Glu Glu Tyr Leu Gin Ala Phe Thr Tyr Tyr Lys Met Gly 
165 170 175 

Asn Leu Asp Asn Arg He Ala Asn Pro Asp Gin Leu Leu Thr Gin Asp 
180 185 190 

Val Glu Lys Phe Cys Asn Ser Val Val Asp Leu Tyr Ser Asn Leu Ser 
195 200 205 
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Lys Pro Phe Leu Asp lie Val Leu Tyx lie Phe Lys Leu Thr Ser Ala 
210 215 220 

He Gly Ala Gin Gly Pro Ala Ser Met Met Ala Tyr Leu Val Val Ser 
225 230 235 240 

Gly Leu Phe Leu Thr Arg Leu Arg Arg Pro He Gly Lys Met Thr He 
245 250 255 

Thr Glu Gin Lys Tyr Glu Gly Glu Tyr Arg Tyr Val Asn Ser Arg Leu 
260 265 270 

He Thr Asn Ser Glu Glu He Ala Phe Tyr Asn Gly Asn Lys Arg Glu 
275 280 285 

Lys Gin Thr Val His Ser Val Phe Arg Lys Leu Val Glu His Leu His 
290 295 300 

Asn Phe He Leu Phe Arg Phe Ser Met Gly Phe He Asp Ser He He 
305 310 315 320 

Ala Lys Tyr Leu Ala Thr Val Val Gly Tyr Leu Val Val Ser Arg Pro 
325 330 335 

Phe Leu Asp Leu Ser His Pro Arg His Leu Lys Ser Thr His Ser Glu 
340 345 350 

Leu Leu Glu Asp Tyr Tyr Gin Ser Gly Arg Met Leu Leu Arg Met Ser 
355 360 365 

Gin Ala Leu Gly Arg He Val Leu Ala Gly Arg Glu Met Thr Arg Leu 
370 375 380 

Ala Gly Phe Thr Ala Arg He Thr Glu Leu Met Gin Val Leu Lys Asp 
385 390 395 400 

Leu Asn His Gly Lys Tyr Glu Arg Thr Met Val Ser Gin Gin Glu Lys 
405 410 415 

Gly He Glu Gly Val Gin Val He Pro Leu He Pro Gly Ala Gly Glu 
420 425 430 

He He He Ala Asp Asn He He Lys Phe Asp His Val Pro Leu Ala 
435 440 445 



Thr Pro Asn Gly Asp Val Leu He Arg Asp Leu Asn Phe Glu Val Arg 
450 455 460 
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Ser Gly Ala Asn Val Leu He Cys Gly Pro Asn Gly Cys Gly Lys Ser 
465 470 475 480 

Ser Leu Phe Arg Val Leu Gly Glu Leu Trp Pro Leu Phe Gly Gly Arg 
485 490 495 



10 



Leu Thr Lys Pro Glu Arg Gly Lys Leu Phe Tyr Val Pro Gin Arg Pro 
500 505 510 



15 



Tyr Met Thr Leu Gly Thr Leu Arg Asp Gin Val lie Tyr Pro Asp Gly 
515 520 525 

Arg Glu Asp Gin Lys Arg Lys Gly lie Ser Asp Leu Val Leu Lys Glu 
530 535 540 



20 



Tyr Leu Asp Asn Val Gin Leu Gly His He Leu Glu Arg Glu Gly Gly 
545 550 555 560 



25 



Trp Asp Ser Val Gin Asp Trp Met Asp Val Leu Ser Gly Gly Glu Lys 
565 570 575 

Gin Arg Met Ala Met Ala Arg Leu Phe Tyr His Lys Pro Gin Phe Ala 
580 585 590 



30 



He Leu Asp Glu Cys Thr Ser Ala Val Ser Val Asp Val Glu Gly Tyr 
595 600 605 



35 



He Tyr Ser His Cys Arg Lys Val Gly He Thr Leu Phe Thr Val Ser 
610 615 620 

His Arg Lys Ser Leu Trp Lys His His Glu Tyr Tyr Leu His Met Asp 
625 630 635 640 



40 



Gly Arg Gly Asn Tyr Glu Phe Lys Gin He Thr Glu Asp Thr Val Glu 
645 650 655 



Phe Gly Ser 



45 



<210> 73 

50 <211> 606 

<212> PRT 

<213> Homo sapiens 

<400> 73 

55 

Met Ala Val Ala Gly Pro Ala Pro Gly Ala Gly Ala Arg Pro Arg Leu 
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10 



15 



Asp Leu Gin Phe Leu Gin Arg Phe Leu Gin He Leu Lys Val Leu Phe 
20 25 30 

Pro Ser Trp Ser Ser Gin Asn Ala Leu Met Phe Leu Thr Leu Leu Cys 
35 40 45 

Leu Thr Leu Leu Glu Gin Phe Val He Tyr Gin Val Gly Leu He Pro 
50 55 60 

Ser Gin Tyr Tyr Gly Val Leu Gly Asn Lys Asp Leu Glu Gly Phe Lys 
65 70 75 80 

Thr Leu Thr Phe Leu Ala Val Met Leu He Val Leu Asn Ser Thr Leu 
85 90 95 

Lys Ser Phe Asp Gin Phe Thr Cys Asn Leu Leu Tyr Val Ser Trp Arg 
100 105 110 

Lys Asp Leu Thr Glu His Leu His Arg Leu Tyr Phe Arg Gly Arg Ala 
115 120 125 

Tyr Tyr Thr Leu Asn Val Leu Arg Asp Asp He Asp Asn Pro Asp Gin 
130 135 140 

Arg He Ser Gin Asp Val Glu Arg Phe Cys Arg Gin Leu Ser Ser Met 
145 150 155 160 

Ala Ser Lys Leu He He Ser Pro Phe Thr Leu Val Tyr Tyr Thr Tyr 
165 170 175 

Gin Cys Phe Gin Ser Thr Gly Trp Leu Gly Pro Val Ser He Phe Gly 
180 185 190 

Tyr Phe He Leu Gly Thr Val Val Asn Lys Thr Leu Met Gly Pro He 
195 200 205 

Val Met Lys Leu Val His Gin Glu Lys Leu Glu Gly Asp Phe Arg Phe 
210 215 220 

Lys His Met Gin He Arg Val Asn Ala Glu Pro Ala Ala Phe Tyr Arg 
225 230 235 240 

Ala Gly His Val Glu His Met Arg Thr Asp Arg Arg Leu Gin Arg Leu 
245 250 255 



Leu Gin Thr Gin Arg Glu Leu Met Ser Lys Glu Leu Trp Leu Tyr He 
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260 



265 



270 



10 



Gly He Asn Thr Phe Asp Tyr Leu Gly Ser He Leu Ser Tyr Val Val 
275 280 285 

He Ala He Pro He Phe Ser Gly Val Tyr Gly Asp Leu Ser Pro Ala 
290 295 300 

Glu Leu Ser Thr Leu Val Ser Lys Asn Ala Phe Val Cys He Tyr Leu 
305 310 315 320 



15 



He Ser Cys Phe Thr Gin Leu He Asp Leu Ser Thr Thr Leu Ser Asp 
325 330 335 



20 



Val Ala Gly Tyr Thr His Arg He Gly Gin Leu Arg Glu Thr Leu Leu 
340 345 350 

Asp Met Ser Leu Lys Ser Gin Asp Cys Glu He Leu Gly Glu Ser Glu 
355 360 365 



25 



Trp Gly Leu Asp Thr Pro Pro Gly Trp Pro Ala Ala Glu Pro Ala Asp 
370 375 380 



30 



Thr Ala Phe Leu Leu Glu Arg Val Ser He Ser Ala Pro Ser Ser Asp 
385 390 395 400 

Lys Pro Leu He Lys Asp Leu Ser Leu Lys He Ser Glu Gly Gin Ser 
405 410 415 



35 



Leu Leu He Thr Gly Asn Thr Gly Thr Gly Lys Thr Ser Leu Leu Arg 
420 425 430 



40 



Val Leu Gly Gly Leu Trp Thr Ser Thr Arg Gly Ser Val Gin Met Leu 
435 440 445 



Thr Asp Phe Gly Pro His Gly Val Leu Phe Leu Pro Gin Lys Pro Phe 
450 455 460 



45 



Phe Thr Asp Gly Thr Leu Arg Glu Gin Val He Tyr Pro Leu Lys Glu 
465 470 475 480 



so 



Val Tyr Pro Asp Ser Gly Ser Ala Asp Asp Glu Arg He Leu Arg Phe 
485 490 495 



Leu Glu Leu Ala Gly Leu Ser Asn Leu Val Ala Arg Thr Glu Gly Leu 
500 505 510 



Asp Gin Gin Val Asp Trp Asn Trp Tyr Asp Val Leu Ser Pro Gly Glu 
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515 520 525 

Met Gin Arg Leu Ser Phe Ala Arg Leu Phe Tyr Leu Gin Pro Lys Tyr 
530 535 540 

Ala Val Leu Asp Glu Ala Thr Ser Ala Leu Thr Glu Glu Val Glu Ser 
545 550 555 560 

Glu Leu Tyr Arg He Gly Gin Gin Leu Gly Met Thr Phe He Ser Val 
565 570 575 

Gly His Arg Gin Ser Leu Glu Lys Phe His Ser Leu Val Leu Lys Leu 
580 585 590 

Cys Gly Gly Gly Arg Trp Glu Leu Met Arg He Lys Val Glu 
595 600 605 



<210> 74 

<211> 599 

<212> PRT 

<213> Homo sapiens 

<400> 74 

Met Ala Asp Lys Leu Thr Arg He Ala lie Val Asn His Asp Lys Cys 
15 10 15 

Lys Pro Lys Lys Cys Arg Gin Glu Cys Lys Lys Ser Cys Pro Val Val 
20 25 30 

Arg Met Gly Lys Leu Cys He Glu Val Thr Pro Gin Ser Lys He Ala 
35 40 45 

Trp He Ser Glu Thr Leu Cys He Gly Cys Gly He Cys He Lys Lys 
50 55 60 

Cys Pro Phe Gly Ala Leu Ser He Val Asn Leu Pro Ser Asn Leu Glu 
65 70 75 80 

Lys Glu Thr Thr His Arg Tyr Cys Ala Asn Ala Phe Lys Leu His Arg 
85 90 95 

Leu Pro He Pro Arg Pro Gly Glu Val Leu Gly Leu Val Gly Thr Asn 
100 105 110 

Gly He Gly Lys Ser Ala Ala Leu Lys He Leu Ala Gly Lys Gin Lys 
115 120 125 
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Pro Asn Leu Gly Lys Tyr Asp Asp Pro Pro Asp Trp Gin Glu lie Leu 
130 135 140 

Thr Tyr Phe Arg Gly Ser Glu Leu Gin Asn Tyr Phe Thr Lys lie Leu 

145 150 155 160 



10 



Glu Asp Asp Leu Lys Ala He He Lys Pro Gin Tyr Val Ala Arg Phe 
165 170 175 



15 



Leu Arg Leu Ala Lys Gly Thr Val Gly Ser He Leu Asp Arg Lys Asp 
180 185 190 



20 



Glu Thr Lys Thr Gin Ala He Val Cys Gin Gin Leu Asp Leu Thr His 
195 200 205 

Leu Lys Glu Arg Asn Val Glu Asp Leu Ser Gly Gly Glu Leu Gin Arg 
210 215 220 



25 



Phe Ala Cys Ala Val Val Cys He Gin Lys Ala Asp He Phe Met Phe 
225 230 235 240 



30 



Asp Glu Pro Ser Ser Tyr Leu Asp Val Lys Gin Arg Leu Lys Ala Ala 
245 250 255 

He Thr He Arg Ser Leu He Asn Pro Asp Arg Tyr He He Val Val 
260 265 270 



40 



Glu His Asp Leu Ser Val Leu Asp Tyr Leu Ser Asp Phe He Cys Cys 
275 280 285 

Leu Tyr Gly Val Pro Ser Ala Tyr Gly Val Val Thr Met Pro Phe Ser 
290 295 300 

Val Arg Glu Gly He Asn He Phe Leu Asp Gly Tyr Val Pro Thr Glu 
305 310 315 320 



45 



Asn Leu Arg Phe Arg Asp Ala Ser Leu Val Phe Lys Val Ala Glu Thr 
325 330 335 



Ala Asn Glu Glu Glu Val Lys Lys Met Cys Met Tyr Lys Tyr Pro Gly 
340 345 350 

Met Lys Lys Lys Met Gly Glu Phe Glu Leu Ala He Val Ala Gly Glu 
355 360 365 



55 



Phe Thr Asp Ser Glu He Met Val Met Leu Gly Glu Asn Gly Thr Gly 
370 375 380 
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Lys Thr Thr Phe Tie Arg Met Leu Ala Gly Arg Leu Lys Pro Asp Glu 
385 390 395 400 

Gly Gly Glu Val Pro Val Leu Asn Val Ser Tyr Lys Pro Gin Lys He 
405 410 415 



10 



Ser Pro Lys Ser Thr Gly Ser Val Arg Gin Leu Leu His Glu Lys He 
420 425 430 



15 



Arg Asp Ala Tyr Thr His Pro Gin Phe Val Thr Asp Val Met Lys Pro 
435 440 445 



20 



Leu Gin He Glu Asn lie lie Asp Gin Glu Val Gin Thr Leu Ser Gly 
450 455 460 

Gly Glu Leu Gin Arg Val Arg Leu Arg Leu Cys Leu Gly Lys Pro Ala 
465 470 475 480 



25 



Asp Val Tyr Leu He Asp Glu Pro Ser Ala Tyr Leu Asp Ser Glu Gin 
485 490 495 



30 



Arg Leu Met Ala Ala Arg Val Val Lys Arg Phe He Leu His Ala Lys 
500 505 510 

Lys Thr Ala Phe Val Val Glu His Asp Phe He Met Ala Thr Tyr Leu 
515 520 525 



Ala Asp Arg Val He Val Phe Asp Gly Val Pro Ser Lys Asn Thr Val 
530 535 540 



40 



Ala Asn Ser Pro Gin Thr Leu Leu Ala Gly Met Asn Lys Phe Leu Ser 
545 550 555 560 

Gin Leu Glu He Thr Phe Arg Arg Asp Pro Asn Asn Tyr Arg Pro Arg 
565 570 575 



45 



He Asn Lys Leu Asn Ser He Lys Asp Val Glu Gin Lys Lys Ser Gly 
580 585 590 



50 



Asn Tyr Phe Phe Leu Asp Asp 
595 



<210> 75 
<211> 807 
<212> PRT 
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<213> Homo sapiens 
<400> 75 

Met Pro Lys Ala Pro Lys Gin Gin Pro Pro Glu Pro Glu Trp He Gly 
1 5 10 15 

Asp Gly Glu Ser Thr Ser Pro Ser Asp Lys Val Val Lys Lys Gly Lys 
20 25 30 

Lys Asp Lys Lys He Lys Lys Thr Phe Phe Glu Glu Leu Ala Val Glu 
35 40 45 

Asp Lys Gin Ala Gly Glu Glu Glu Lys Val Leu Lys Glu Lys Glu Gin 
50 55 60 

Gin Gin Gin Gin Gin Gin Gin Gin Gin Lys Lys Lys Arg Asp Thr Arg 
65 70 75 80 

Lys Gly Arg Arg Lys Lys Asp Val Asp Asp Asp Gly Glu Glu Lys Glu 
85 90 95 

Leu Met Glu Arg Leu Lys Lys Leu Ser Val Pro Thr Ser Asp Glu Glu 
100 105 110 

Asp Glu Val Pro Ala Pro Lys Pro Arg Gly Gly Lys Lys Thr Lys Gly 
115 120 125 

Gly Asn Val Phe Ala Ala Leu He Gin Asp Gin Ser Glu Glu Glu Glu 
130 135 140 

Glu Glu Glu Lys His Pro Pro Lys Pro Ala Lys Pro Glu Lys Asn Arg 
145 150 155 160 

lie Asn Lys Ala Val Ser Glu Glu Gin Gin Pro Ala Leu Lys Gly Lys 
165 170 175 

Lys Gly Lys Glu Glu Lys Ser Lys Gly Lys Ala Lys Pro Gin Asn Lys 
180 185 190 

Phe Ala Ala Leu Asp Asn Glu Glu Glu Asp Lys Glu Glu Glu He He 
195 200 205 

Lys Glu Lys Glu Pro Pro Lys Gin Gly Lys Glu Lys Ala Lys Lys Ala 
210 215 220 

Glu Gin Met Glu Tyr Glu Arg Gin Val Ala Ser Leu Lys Ala Ala Asn 
225 230 235 240 
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Ala Ala Glu Asn Asp Phe Ser Val Ser Gin Ala Glu Met Ser Ser Arg 
245 250 255 

Gin Ala Met Leu Glu Asn Ala Ser Asp lie Lys Leu Glu Lys Phe Ser 
260 , 265 270 

He Ser Ala His Gly Lys Glu Leu Phe Val Asn Ala Asp Leu Tyr He 
275 280 285 

Val Ala Gly Arg Arg Tyr Gly Leu Val Gly Pro Asn Gly Lys Gly Lys 
290 295 300 

Thr Thr Leu Leu Lys His He Ala Asn Arg Ala Leu Ser He Pro Pro 
305 310 315 320 

Asn lie Asp Val Leu Leu Cys Glu Gin Glu Val Val Ala Asp Glu Thr 
325 330 335 

Pro Ala Val Gin Ala Val Leu Arg Ala Asp Thr Lys Arg Leu Lys Leu 
340 345 350 

Leu Glu Glu Glu Arg Arg Leu Gin Gly Gin Leu Glu Gin Gly Asp Asp 
355 360 365 

Thr Ala Ala Glu Arg Leu Glu Lys Val Tyr Glu Glu Leu Arg Ala Thr 
370 375 380 

Gly Ala Ala Ala Ala Glu Ala Lys Ala Arg Arg He Leu Ala Gly Leu 
385 390 395 400 

Gly Phe Asp Pro Glu Met Gin Asn Arg Pro Thr Gin Lys Phe Ser Gly 
405 410 415 

Gly Trp Arg Met Arg Val Ser Leu Ala Arg Ala Leu Phe Met Glu Pro 
420 425 430 

Thr Leu Leu Met Leu Asp Glu Pro Thr Asn His Leu Asp Leu Asn Ala 
435 440 445 

Val He Trp Leu Asn Asn Tyr Leu Gin Gly Trp Arg Lys Thr Leu Leu 
450 455 460 

He Val Ser His Asp Gin Gly Phe Leu Asp Asp Val Cys Thr Asp He 
465 470 475 480 

He His Leu Asp Ala Gin Arg Leu His Tyr Tyr Arg Gly Asn Tyr Met 
485 490 495 
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Thr Phe Lys Lys Met Tyr Gin Gin Lys Gin Lys Glu Leu Leu Lys Gin 
500 505 510 

Tyr Glu Lys Gin Glu Lys Lys Leu Lys Glu Leu Lys Ala Gly Gly Lys 
515 520 525 



10 



Ser Thr Lys Gin Ala Glu Lys Gin Thr Lys Glu Ala Leu Thr Arg Lys 
530 535 540 



15 



Gin Gin Lys Cys Arg Arg Lys Asn Gin Asp Glu Glu Ser Gin Glu Ala 
545 550 555 560 

Pro Glu Leu Leu Lys Arg Pro Lys Glu Tyr Thr Val Arg Phe Thr Phe 
565 570 575 



20 



Pro Asp Pro Pro Pro Leu Ser Pro Pro Val Leu Gly Leu His Gly Val 
580 585 590 



25 



Thr Phe Gly Tyr Gin Gly Gin Lys Pro Leu Phe Lys Asn Leu Asp Phe 
595 600 605 

Gly lie Asp Met Asp Ser Arg He Cys He Val Gly Pro Asn Gly Val 
610 615 620 



30 



Gly Lys Ser Thr Leu Leu Leu Leu Leu Thr Gly Lys Leu Thr Pro Thr 
625 630 635 640 



35 



His Gly Glu Met Arg Lys Asn His Arg Leu Lys He Gly Phe Phe Asn 
645 650 655 

Gin Gin Tyr Ala Glu Gin Leu Arg Met Glu Glu Thr Pro Thr Glu Tyr 
660 665 670 



40 



Leu Gin Arg Gly Phe Asn Leu Pro Tyr Gin Asp Ala Arg Lys Cys Leu 
675 680 685 



45 



Gly Arg Phe Gly Leu Glu Ser His Ala His Thr He Gin He Cys Lys 
690 695 700 

Leu Ser Gly Gly Gin Lys Ala Arg Val Val Phe Ala Glu Leu Ala Cys 
705 710 715 720 



50 



Arg Glu Pro Asp Val Leu He Leu Asp Glu Pro Thr Asn Asn Leu Asp 
725 730 735 



55 



lie Glu Ser He Asp Ala Leu Gly Glu Ala He Asn Glu Tyr Lys Gly 
740 745 750 
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Ala Val lie Val Val Ser His Asp Ala Arg Leu lie Thr Glu Thr Asn 
755 760 765 

Cys Gin Leu Trp Val Val Glu Glu Gin Ser Val Ser Gin lie Asp Gly 
770 775 780 

Asp Phe Glu Asp Tyr Lys Arg Glu Val Leu Glu Ala Leu Gly Glu Val 
785 790 795 800 



Met Val Ser Arg Pro Arg Glu 
805 



<210> 76 

<211> 634 

<212> PRT 

<213> Homo sapiens 

<400> 76 

Met Pro Ser Asp Leu Ala Lys Lys Lys Ala Ala Lys Lys Lys Glu Ala 
15 10 15 

Ala Lys Ala Arg Gin Arg Pro Arg Lys Gly His Glu Glu Asn Gly Asp 
20 25 30 

Val Val Thr Glu Pro Gin Val Ala Glu Lys Asn Glu Ala Asn Gly Arg 
35 40 45 

Glu Thr Thr Glu Val Asp Leu Leu Thr Lys Glu Leu Glu Asp Phe Glu 
50 55 60 

Met Lys Lys Ala Ala Ala Arg Ala Val Thr Gly Val Leu Ala Ser His 
65 70 75 80 

Pro Asn Ser Thr Asp Val His lie lie Asn Leu Ser Leu Thr Phe His 
85 90 95 

Gly Gin Glu Leu Leu Ser Asp Thr Lys Leu Glu Leu Asn Ser Gly Arg 
100 105 110 

Arg Tyr Gly Leu lie Gly Leu Asn Gly lie Gly Lys Ser Met Leu Leu 
115 120 125 

Ser Ala lie Gly Lys Arg Glu Val Pro lie Pro Glu His lie Asp He 
130 135 140 

Tyr His Leu Thr Arg Glu Met Pro Pro Ser Asp Lys Thr Pro Leu His 
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145 150 155 160 

5 Cys Val Met Glu Val Asp Thr Glu Arg Ala Met Leu Glu Lys Glu Ala 

165 170 175 

Glu Arg Leu Ala His Glu Asp Ala Glu Cys Glu Lys Leu Met Glu Leu 
180 185 190 

10 

Tyr Glu Arg Leu Glu Glu Leu Asp Ala Asp Lys Ala Glu Met Arg Ala 
195 200 205 

IS Ser Arg lie Leu His Gly Leu Gly Phe Thr Pro Ala Met Gin Arg Lys 

210 215 220 

Lys Leu Lys Asp Phe Ser Gly Gly Trp Arg Met Arg Val Ala Leu Ala 
M 225 230 235 240 

Arg Ala Leu Phe lie Arg Pro Phe Met Leu Leu Leu Asp Glu Pro Thr 
245 250 255 

25 Asn His Leu Asp Leu Asp Ala Cys Val Trp lieu Glu Glu Glu Leu Lys 

260 265 270 

Thr Phe Lys Arg lie Leu Val Leu Val Ser His Ser Gin Asp Phe Leu 
30 275 280 285 

Asn Gly Val Cys Thr Asn He He His Met His Asn Lys Lys Leu Lys 
290 295 300 

35 Tyr Tyr Thr Gly Asn Tyr Asp Gin Tyr Val Lys Thr Arg Leu Glu Leu 

305 310 315 320 

Glu Glu Asn Gin Met Lys Arg Phe His Trp Glu Gin Asp Gin He Ala 
40 325 330 335 

His Met Lys Asn Tyr lie Ala Arg Phe Gly His Gly Ser Ala Lys Leu 
340 345 350 

Ala Arg Gin Ala Gin Ser Lys Glu Lys Thr Leu Gin Lys Met Met Ala 
355 360 365 

Ser Gly Leu Thr Glu Arg Val Val Ser Asp Lys Thr Leu Ser Phe Tyr 
50 370 375 380 

Phe Pro Pro Cys Gly Lys He Pro Pro Pro Val He Met Val Gin Asn 

385 390 395 400 

55 

Val Ser Phe Lys Tyr Thr Lys Asp Gly Pro Cys He Tyr Asn Asn Leu 
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405 410 415 

Glu Phe Gly He Asp Leu Asp Thr Arg Val Ala Leu Val Gly Pro Asn 
420 425 430 

Gly Ala Gly Lys Ser Thr Leu Leu Lys Leu Leu Thr Gly Glu Leu Leu 
435 440 445 

Pro Thr Asp Gly Met lie Arg Lys His Ser His Val Lys He Gly Arg 
450 455 460 

is Tyr His Gin His Leu Gin Glu Gin Leu Asp Leu Asp Leu Ser Pro Leu 

465 470 475 480 



10 



20 



Glu Tyr Met Met Lys Cys Tyr Pro Glu He Lys Glu Lys Glu Glu Met 
485 490 495 

Arg Lys He He Gly Arg Tyr Gly Leu Thr Gly Lys Gin Gin Val Ser 
500 505 510 

25 Pro He Arg Asn Leu Ser Asp Gly Gin Lys Cys Arg Val Cys Leu Ala 

515 520 525 



30 



Trp Leu Ala Trp Gin Asn Pro His Met Leu Phe Leu Asp Glu Pro Thr 
530 535 540 

Asn His Leu Asp He Glu Thr He Asp Ala Leu Ala Asp Ala lie Asn 
545 550 555 560 

Glu Phe Glu Gly Gly Met Met Leu Val Ser His Asp Phe Arg Leu He 
565 570 575 

Gin Gin Val Ala Gin Glu He Trp Val Cys Glu Lys Gin Thr He Thr 
580 585 590 

Lys Trp Pro Gly Asp He Leu Ala Tyr Lys Glu His Leu Lys Ser Lys 
595 600 605 

45 Leu Val Asp Glu Glu Pro Gin Leu Thr Lys Arg Thr His Asn Val Cys 

610 615 620 



40 



50 



Thr Leu Thr Leu Ala Ser Leu Pro Arg Pro 
625 630 



<210> 77 
<211> 709 
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<212> PRT 

<213> Homo sapiens 

<400> 77 

Met Ala Thr Cys Ala Glu lie Leu Arg Ser Glu Phe Pro Glu He Asp 
15 10 15 

Gly Gin Val Phe Asp Tyr Val Thr Gly Val Leu His Ser Gly Ser Ala 
20 25 30 

Asp Phe Glu Ser Val Asp Asp Leu val Glu Ala Val Gly Glu Leu Leu 
35 40 45 

Gin Glu Val Ser Gly Asp Ser Lys Asp Asp Ala Gly He Arg Ala Val 
50 55 60 

Cys Gin Arg Met Tyr Asn Thr Leu Arg Leu Ala Glu Pro Gin Ser Gin 
65 70 75 80 

Gly Asn Ser Gin Val Leu Leu Asp Ala Pro He Gin Leu Ser Lys lie 
85 90 95 

Thr Glu Asn Tyr Asp Cys Gly Thr Lys Leu Pro Gly Leu Leu Lys Arg 
100 105 110 

Glu Gin Ser Ser Thr Val Asn Ala Lys Lys Leu Glu Lys Ala Glu Ala 
115 120 125 

Arg Leu Lys Ala Lys Gin Glu Lys Arg Ser Glu Lys Asp Thr Leu Lys 
130 135 140 

Thr Ser Asn Pro Leu Val Leu Glu Glu Ala Ser Ala Ser Gin Ala Gly 
145 150 155 160 

Ser Arg Lys Glu Ser Arg Leu Glu Ser Ser Gly Lys Asn Lys Ser Tyr 
165 170 175 

Asp Val Arg He Glu Asn Phe Asp Val Ser Phe Gly Asp Arg Val Leu 
180 185 190 

Leu Ala Gly Ala Asp Val Asn Leu Ala Trp Gly Arg Arg Tyr Gly Leu 
195 200 205 

Val Gly Arg Asn Gly Leu Gly Lys Thr Thr Leu Leu Lys Met Leu Ala 
210 215 220 

Thr Arg Ser Leu Arg Val Pro Ala His lie Ser Leu Leu His Val Glu 
225 230 235 240 
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Gin Glu Val Ala Gly Asp Asp Thr Pro Ala Leu Gin Ser Val Leu Glu 
245 250 255 

Ser Asp Ser Val Arg Glu Asp Leu Leu Arg Arg Glu Arg Glu Leu Thr 
260 265 270 



10 



Ala Gin He Ala Ala Gly Arg Ala Glu Gly Ser Glu Ala Ala Glu Leu 
275 280 285 



15 



Ala Glu He Tyr Ala Lys Leu Glu Glu He Glu Ala Asp Lys Ala Pro 
290 295 300 



20 



Ala Arg Ala Ser Val He Leu Ala Gly Leu Gly Phe Thr Pro Lys Met 
305 310 315 320 

Gin Gin Gin Pro Thr Arg Glu Phe Ser Gly Gly Trp Arg Met Arg Leu 
325 330 335 



25 



Ala Leu Ala Arg Ala Leu Phe Ala Arg Pro Asp Leu Leu Leu Leu Asp 
340 345 350 



30 



40 



Glu Pro Thr Asn Met Leu Asp Val Arg Ala He Leu Trp Leu Glu Asn 
355 360 365 

Tyr Leu Gin Thr Trp Pro Ser Thr He Leu Val Val Ser His Asp Arg 
370 375 380 

Asn Phe Leu Asn Ala He Ala Thr Asp He He His Leu His Ser Gin 
385 390 395 400 

Arg Leu Asp Gly Tyr Arg Gly Asp Phe Glu Thr Phe He Lys Ser Lys 
405 410 415 

Gin Glu Arg Leu Leu Asn Gin Gin Arg Glu Tyr Glu Ala Gin Gin Gin 
420 425 430 



45 



Tyr Arg Gin His He Gin Val Phe He Asp Arg Phe Arg Tyr Asn Ala 
435 440 445 



50 



Asn Arg Ala Ser Gin Val Gin Ser Lys Leu Lys Met Leu Glu Lys Leu 
450 455 460 

Pro Glu Leu Arg Pro Val Asp Lys Glu Ser Glu Val Val Met Lys Phe 

465 470 475 480 



55 



Pro Asp Gly Phe Glu Lys Phe Ser Pro Pro He Leu Gin Leu Asp Glu 
485 490 495 
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Val Asp Phe Tyr Tyr Asp Pro Lys His Val He Phe Ser Arg Leu Ser 
500 505 510 



10 



Val Ser Ala Asp Leu Glu Ser Arg He Cys Val Val Gly Glu Asn Gly 
515 520 525 

Ala Gly Lys Ser Thr Met Leu Lys Leu Leu Leu Gly Asp Leu Ala Pro 
530 535 540 



15 



Val Arg Gly He Arg His Ala His Arg Asn Leu Lys Xle Gly Tyr Phe 
545 550 555 560 



20 



Ser Gin His His Val Glu Gin Leu Asp Leu Asn Val Ser Ala Val Glu 
565 570 575 

Leu Leu Ala Arg Lys Phe Pro Gly Arg Pro Glu Glu Glu Tyr Arg His 
580 585 590 



25 



Gin Leu Gly Arg Tyr Gly He Ser Gly Glu Leu Ala Met Arg Pro Leu 
595 600 605 



30 



Ala Ser Leu Ser Gly Gly Gin Lys Ser Arg Val Ala Phe Ala Gin Met 
610 615 620 

Thr Met Pro Cys Pro Asn Phe Tyr He Leu Asp Glu Pro Thr Asn His 
625 630 635 640 



35 



Leu Asp Met Glu Thr He Glu Ala Leu Gly Arg Ala Leu Asn Asn Phe 
645 650 655 



40 



Arg Gly Gly Val He Leu Val Ser His Asp Glu Arg Phe He Arg Leu 
660 665 670 

Val Cys Arg Glu Leu Trp Val Cys Glu Gly Gly Gly Val Thr Arg Val 
675 680 685 



45 



Glu Gly Gly Phe Asp Gin Tyr Arg Ala Leu Leu Gin Glu Gin Phe Arg 
690 695 700 



50 



Arg Glu Gly Phe Leu 
705 



<210> 78 
<211> 674 
<212> PRT 
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<213> Homo sapiens 
<400> 78 

Met Ala Ala Phe Ser Val Gly Thr Ala Met Asn Ala Ser Ser Tyr Ser 
15 10 15 

Ala Glu Met Thr Glu Pro Lys Ser Val Cys Val Ser Val Asp Glu Val 
20 25 30 

Val Ser Ser Asn Met Glu Aia Thr Glu Thr Asp Leu Leu Asn Gly His 
35 40 45 

Leu Lys Lys Val Asp Asn Asn Leu Thr Glu Ala Gin Arg Phe Ser Ser 
50 55 60 

Leu Pro Arg Arg Ala Ala Val Asn lie Glu Phe Arg Asp Leu Ser Tyr 
65 70 75 80 

Ser Val Pro Glu Gly Pro Trp Trp Arg Lys Lys Gly Tyr Lys Thr Leu 
85 90 95 

Leu Lys Gly He Ser Gly Lys Phe Asn Ser Gly Glu Leu Val Ala He 
100 105 110 

Met Gly Pro Ser Gly Ala Gly Lys Ser Thr Leu Met Asn He Leu Ala 
115 120 125 

Gly Tyr Arg Glu Thr Gly Met Lys Gly Ala Val Leu He Asn Gly Leu 
130 135 140 

Pro Arg Asp Leu Arg Cys Phe Arg Lys Val Ser Cys Tyr lie Met Gin 
145 150 155 160 

Asp Asp Met Leu Leu Pro His Leu Thr Val Gin Glu Ala Met Met Val 
165 170 175 

Ser Ala His Leu Lys Leu Gin Glu Lys Asp Glu Gly Arg Arg Glu Met 
180 185 190 

Val Lys Glu He Leu Thr Ala Leu Gly Leu Leu Ser Cys Ala Asn Thr 
195 200 205 

Arg Thr Gly Ser Leu Ser Gly Gly Gin Arg Lys Arg Leu Ala He Ala 
210 215 220 

Leu Glu Leu Val Asn Asn Pro Pro Val Met Phe Phe Asp Glu Pro Thr 
225 230 235 240 
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10 



15 



Ser Gly Leu Asp Ser Ala Ser Cys Phe Gin Val Val Ser Leu Met Lys 
245 250 255 

Gly Leu Ala Gin Gly Gly Arg Ser He He Cys Thr He His Gin Pro 
260 265 270 

Ser Ala Lys Leu Phe Glu Leu Phe Asp Gin Leu Tyr Val Leu Ser Gin 
275 280 285 

Gly Gin Cys Val Tyr Arg Gly Lys Val Cys Asn Leu Val Pro Tyr Leu 
290 295 300 

Arg Asp Leu Gly Leu Asn Cys Pro Thr Tyr His Asn Pro Ala Asp Phe 
305 310 315 320 

20 Val Met Glu Val Ala Ser Gly Glu Tyr Gly Asp Gin Asn Ser Arg Leu 

325 330 335 

Val Arg Ala Val Arg Glu Gly Met Cys Asp Ser Asp His Lys Arg Asp 
340 345 350 

25 

Leu Gly Gly Asp Ala Glu Val Asn Pro Phe Leu Trp His Arg Pro Ser 
355 360 365 

30 Glu Glu Val Lys Gin Thr Lys Arg Leu Lys Gly Leu Arg Lys Asp Ser 

370 375 380 

Ser Ser Met Glu Gly Cys His Ser Phe Ser Ala Ser Cys Leu Thr Gin 
385 390 395 400 

35 

Phe Cys He Leu Phe Lys Arg Thr Phe Leu Ser He Met Arg Asp Ser 
405 410 415 

40 Val Leu Thr His Leu Arg He Thr Ser His He Gly He Gly Leu Leu 

420 425 430 

He Gly Leu Leu Tyr Leu Gly lie Gly Asn Glu Thr Lys Lys Val Leu 
435 440 445 

45 

Ser Asn Ser Gly Phe Leu Phe Phe Ser Met Leu Phe Leu Met Phe Ala 
450 455 460 

so Ala Leu Met Pro Thr Val Leu Thr Phe Pro Leu Glu Met Gly Val Phe 

465 470 475 480 

Leu Arg Glu His Leu Asn Tyr Trp Tyr Ser Leu Lys Ala Tyr Tyr Leu 
485 490 495 

55 
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Ala Lys Thr Met Ala Asp Val Pro Phe Gin He Met Phe Pro Val Ala 
500 505 510 

Tyr Cys Ser He Val Tyr Trp Met Thr Ser Gin Pro Ser Asp Ala Val 
515 520 525 

Arg Phe Val Leu Phe Ala Ala Leu Gly Thr Met Thr Ser Leu Val Ala 
530 535 540 

Gin Ser Leu Gly Leu Leu He Gly Ala Ala Ser Thr Ser Leu Gin Val 
545 550 555 560 

Ala Thr Phe Val Gly Pro Val Thr Ala He Pro Val Leu Leu Phe Ser 
565 570 575 

Gly Phe Phe Val Ser Phe Asp Thr He Pro Thr Tyr Leu Gin Trp Met 
580 585 590 

Ser Tyr He Ser Tyr Val Arg Tyr Gly Phe Glu Gly Val He Leu Ser 
595 600 605 

He Tyr Gly Leu Asp Arg Glu Asp Leu His Cys Asp He Asp Glu Thr 
610 615 620 

Cys His Phe Gin Lys Ser Glu Ala He Leu Arg Glu Leu Asp Val Glu 
625 630 635 640 

Asn Ala Lys Leu Tyr Leu Asp Phe He Val Leu Gly He Phe Phe He 
645 650 655 

Ser Leu Arg Leu He Ala Tyr Leu Val Leu Arg Tyr Lys He Arg Ala 
660 665 670 



Glu Arg 



<210> 79 

<211> 655 

<212> PRT 

<213> Homo sapiens 

<400> 79 

Met Ser Ser Ser Asn Val Glu Val Phe He Pro Val Ser Gin Gly Asn 
15 10 15 

Thr Asn Gly Phe Pro Ala Thr Val Ser Asn Asp Leu Lys Ala Phe Thr 
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10 



15 



25 



30 



35 



45 



55 



20 25 30 

Glu Gly Ala Val Leu Ser Phe His Asn lie Cys Tyr Arg Val Lys Leu 
35 40 45 

Lys Ser Gly Phe Leu Pro Cys Arg Lys Pro Val Glu Lys Glu He Leu 
50 55 60 

Ser Asn He Asn Gly He Met Lys Pro Gly Leu Asn Ala He Leu Gly 
65 70 75 80 

Pro Thr Gly Gly Gly Lys Ser Ser Leu Leu Asp Val Leu Ala Ala Arg 
85 90 95 

Lys Asp Pro Ser Gly Leu Ser Gly Asp Val Leu He Asn Gly Ala Pro 
100 105 110 

Arg Pro Ala Asn Phe Lys Cys Asn Ser Gly Tyr Val Val Gin Asp Asp 
115 120 125 

Val Val Met Gly Thr Leu Thr Val Arg Glu Asn Leu Gin Phe Ser Ala 
130 135 140 

Ala Leu Arg Leu Ala Thr Thr Met Thr Asn His Glu Lys Asn Glu Arg 
145 150 155 160 

He Asn Arg Val He Glu Glu Leu Gly Leu Asp Lys Val Ala Asp Ser 
165 170 175 

Lys Val Gly Thr Gin Phe He Arg Gly Val Ser Gly Gly Glu Arg Lys 
180 185 190 

Arg Thr Ser He Gly Met Glu Leu He Thr Asp Pro Ser He Leu Ser 
195 200 205 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ser Ser Thr Ala Asn Ala Val 
210 215 220 

Leu Leu Leu Leu Lys Arg Met Ser Lys Gin Gly Arg Thr He He Phe 
225 230 235 240 

Ser He His Gin Pro Arg Tyr Ser He Phe Lys Leu Phe Asp Ser Leu 
245 250 255 

Thr Leu Leu Ala Ser Gly Arg Leu Met Phe His Gly Pro Ala Gin Glu 
260 265 270 

Ala Leu Gly Tyr Phe Glu Ser Ala Gly Tyr His Cys Glu Ala Tyr Asn 



204 



EP 1 217066 A1 



275 280 285 

Asia Pro Ala Asp Phe Phe Leu Asp lie lie Asn Gly Asp Ser Thr Ala 
290 295 300 

Val Ala Leu Asn Arg Glu Glu Asp Phe Lys Ala Thr Glu lie lie Glu 
305 310 315 320 

Pro Ser Lys Gin Asp Lys Pro Leu He Glu Lys Leu Ala Glu He Tyr 
325 330 335 

Val Asn Ser Ser Phe Tyr Lys Glu Thr Lys Ala Glu Leu His Gin Leu 
340 345 350 

Ser Gly Gly Glu Lys Lys Lys Lys He Thr Val Phe Lys Glu He Ser 
355 360 365 

Tyr Thr Thr Ser Phe Cys His Gin Leu Arg Trp Val Ser Lys Arg Ser 
370 375 380 

Phe Lys Asn Leu Leu Gly Asn Pro Gin Ala Ser He Ala Gin He He 
385 390 395 400 

Val Thr Val Val Leu Gly Leu Val He Gly Ala He Tyr Phe Gly Leu 
405 410 415 

Lys Asn Asp Ser Thr Gly He Gin Asn Arg Ala Gly Val Leu Phe Phe 
420 425 430 

Leu Thr Thr Asn Gin Cys Phe Ser Ser Val Ser Ala Val Glu Leu Phe 
435 440 445 

Val Val Glu Lys Lys Leu Phe He His Glu Tyr He Ser Gly Tyr Tyr 
450 455 460 

Arg Val Ser Ser Tyr Phe Leu Gly Lys Leu Leu Ser Asp Leu Leu Pro 
465 470 475 480 

Met Arg Met Leu Pro Ser He He Phe Thr Cys He Val Tyr Phe Met 
485 490 495 

Leu Gly Leu Lys Pro Lys Ala Asp Ala Phe Phe Val Met Met Phe Thr 
500 505 510 

Leu Met Met Val Ala Tyr Ser Ala Ser Ser Met Ala Leu Ala He Ala 
515 520 525 

Ala Gly Gin Ser Val Val Ser Val Ala Thr Leu Leu Met Thr He Cys 
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530 535 540 

Phe Val Phe Met Met lie Phe Ser Gly Leu Leu Val Asn Leu Thr Thr 
545 550 555 560 

lie Ala Ser Trp Leu Ser Trp Leu Gin Tyr Phe Ser lie Pro Arg Tyr 
565 570 575 

Gly Phe Thr Ala Leu Gin His Asn Glu Phe Leu Gly Gin Asn Phe Cys 
580 585 590 

Pro Gly Leu Asn Ala Thr Gly Asn Asn Pro Cys Asn Tyr Ala Thr Cys 
595 600 605 

Thr Gly Glu Glu Tyr Leu Val Lys Gin Gly He Asp Leu Ser Pro Trp 
610 615 620 

Gly Leu Trp Lys Asn His Val Ala Leu Ala Cys Met He Val He Phe 
625 630 635 640 

Leu Thr He Ala Tyr Leu Lys Leu Leu Phe Leu Lys Lys Tyr Ser 
645 650 655 



<210> 80 
<211> 649 
<212> PRT 

<213> Homo sapiens 
<400> 80 

Met Gly Asp Leu Ser Ser Leu Thr Pro Gly Gly Ser Met Gly Leu Gin 
15 10 15 

Val Asn Arg Gly Ser Gin Ser Ser Leu Glu Gly Ala Pro Ala Thr Ala 
20 25 30 

Pro Glu Pro His Ser Leu Gly He Leu His Ala Ser Tyr Ser Val Ser 
35 40 45 

His Arg Val Arg Pro Trp Trp Asp He Thr Ser Cys Arg Gin Gin Trp 
50 55 60 

Thr Arg Gin He Leu Lys Asp Val Ser Leu Tyr Val Glu Ser Gly Gin 
65 70 75 80 

He Met Cys He Leu Gly Ser Ser Gly Ser Gly Lys Thr Thr Leu Leu 
85 90 95 
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Asp Ala Met Ser Gly Arg Leu Gly Arg Ala Gly Thr Phe Leu Gly Glu 
100 105 110 

Val Tyr Val Asn Gly Arg Ala Leu Arg Arg Glu Gin Phe Gin Asp Cys 
115 120 125 



10 



Phe Ser Tyr Val Leu Gin Ser Asp Thr Leu Leu Ser Ser Leu Thr Val 
130 135 140 



15 



Arg Glu Thr Leu His Tyr Thr Ala Leu Leu Ala lie Arg Arg Gly Asn 
145 150 155 160 



Pro Gly Ser Phe Gin Lys Lys Val Glu Ala Val Met Ala Glu Leu Ser 
165 170 175 



20 



Leu Ser His Val Ala Asp Arg Leu lie Gly Asn Tyr Ser Leu Gly Gly 
180 1B5 190 



25 



lie Ser Thr Gly Glu Arg Arg Arg Val Ser He Ala Ala Gin Leu Leu 
195 200 205 



30 



Gin Asp Pro Lys Val Met Leu Phe Pro Thr Thr Gly Leu Asp Cys Met 
210 215 220 

Thr Ala Asn Gin He Val Val Leu Leu Val Glu Leu Ala Arg Arg Asn 
225 230 235 240 



35 



Arg He Val Val Leu Thr He His Gin Pro Arg Ser Glu Leu Phe Gin 
245 250 255 



40 



Leu Phe Asp Lys He Ala He Leu Ser Phe Gly Glu Leu lie Phe Cys 
260 265 270 

Gly Thr Pro Ala Glu Met Leu Asp Phe Phe Asn Asp Cys Gly Tyr Pro 
275 280 285 



45 



Cys Pro Glu His Ser Asn Pro Phe Asp Phe Tyr Met Asp Leu Thr Ser 
290 295 300 



50 



Val Asp Thr Gin Ser Lys Glu Arg Glu He Glu Thr Ser Lys Arg Val 
305 310 315 320 

Gin Met He Glu Ser Ala Tyr Lys Lys Ser Ala He Cys His Lys Thr 

325 330 335 



55 



Leu Lys Asn He Glu Arg Met Lys His Leu Lys Thr Leu Pro Met Val 
340 345 350 
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Pro Phe Lys Thr Lys Asp Ser Pro Gly Val Phe Ser Lys Leu Gly Val 
355 360 365 

Leu Leu Arg Arg Val Thr Arg Asn Leu Val Arg Asn Lys Leu Ala Val 
370 375 380 

He Thr Arg Leu Leu Gin Asn Leu He Met Gly Leu Phe Leu Leu Phe 
385 390 395 400 

Phe Val Leu Arg Val Arg Ser Asn Val Leu Lys Gly Ala He Gin Asp 
405 410 415 

Arg Val Gly Leu Leu Tyr Gin Phe Val Gly Ala Thr Pro Tyr Thr Gly 
420 425 430 

Met Leu Asn Ala Val Asn Leu Phe Pro Val Leu Arg Ala Val Ser Asp 
435 440 445 

Gin Glu Ser Gin Asp Gly Leu Tyr Gin Lys Trp Gin Met Met Leu Ala 
450 455 460 

Tyr Ala Leu His Val Leu Pro Phe Ser Val Val Ala Thr Met He Phe 
465 470 475 480 

Ser Ser Val Cys Tyr Trp Thr Leu Gly Leu His Pro Glu Val Ala Arg 
485 490 495 

Phe Gly Tyr Phe Ser Ala Ala Leu Leu Ala Pro His Leu He Gly Glu 
500 505 510 

Phe Leu Thr Leu Val Leu Leu Gly He Val Gin Asn Pro Asn He Val 
515 520 525 

Asn Ser Val Val Ala Leu Leu Ser He Ala Gly Val Leu Val Gly Ser 
530 535 540 

Gly Phe Leu Arg Asn He Gin Glu Met Pro He Pro Phe Lys He He 
545 550 555 560 

Ser Tyr Phe Thr Phe Gin Lys Tyr Cys Ser Glu He Leu Val Val Asn 
565 570 575 

Glu Phe Tyr Gly Leu Asn Phe Thr Cys Gly Ser Ser Asn Val Ser Val 
580 585 590 

Thr Thr Asn Pro Met Cys Ala Phe Thr Gin Gly He Gin Phe He Glu 
595 600 605 
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Lys Thr Cys Pro Gly Ala Thr Ser Arg Phe Thr Met Asn Phe Leu He 
610 615 620 

Leu Tyr Ser Phe He Pro Ala Leu Val He Leu Gly He Val Val Phe 
625 630 635 640 

Lys He Arg Asp His Leu He Ser Arg 
645 



<210> 81 
<211> 673 
<212> PRT 

<213> Homo sapiens 
<400> 81 

Met Ala Gly Lys Ala Ala Glu Glu Arg Gly Leu Pro Lys Gly Ala Thr 
15 10 15 

Pro Gin Asp Thr Ser Gly Leu Gin Asp Arg Leu Phe Ser Ser Glu Ser 
20 25 30 

Asp Asn Ser Leu Tyx Phe Thr Tyr Ser Gly Gin Pro Asn Thr Leu Glu 
35 40 45 

Val Arg Asp Leu Asn Tyr Gin Val Asp Leu Ala Ser Gin Val Pro Trp 
50 55 60 

Phe Glu Gin Leu Ala Gin Phe Lys Met Pro Trp Thr Ser Pro Ser Cys 
65 70 75 80 

Gin Asn Ser Cys Glu Leu Gly He Gin Asn Leu Ser Phe Lys Val Arg 
85 90 95 

Ser Gly Gin Met Leu Ala He He Gly Ser Ser Gly Cys Gly Arg Ala 
100 105 110 

Ser Leu Leu Asp Val He Thr Gly Arg Gly His Gly Gly Lys He Lys 
115 120 125 

Ser Gly Gin He Trp He Asn Gly Gin Pro Ser Ser Pro Gin Leu Val 
130 135 140 

Arg Lys Cys Val Ala His Val Arg Gin His Asn Gin Leu Leu Pro Asn 
145 150 155 160 
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Leu Thr Val Arg Glu Thr Leu Ala Phe lie Ala Gin Met Arg Leu Pro 
165 170 175 

Arg Thr Phe Ser Gin Ala Gin Arg Asp Lys Arg Val Glu Asp Val He 
180 185 190 

Ala Glu Leu Arg Leu Arg Gin Cys Ala Asp Thr Arg Val Gly Asn Met 
195 200 205 

Tyr Val Arg Gly Leu Ser Gly Gly Glu Arg Arg Arg Val Ser He Gly 
210 215 220 

Val Gin Leu Leu Trp Asn Pro Gly He Leu He Leu Asp Glu Pro Thr 
225 230 235 240 

20 Ser Gly Leu Asp Ser Phe Thr Ala His Asn Leu Val Lys Thr Leu Ser 

245 250 255 



10 



15 



25 



30 



40 



50 



Arg Leu Ala Lys Gly Asn Arg Leu Val Leu He Ser Leu His Gin Pro 
260 265 270 

Arg Ser Asp He Phe Arg Leu Phe Asp Leu Val Leu Leu Met Thr Ser 
275 280 285 

Gly Thr Pro He Tyr Leu Gly Ala Ala Gin His Met Val Gin Tyr Phe 
290 295 300 

Thr Ala He Gly Tyr Pro Cys Pro Arg Tyr Ser Asn Pro Ala Asp Phe 
305 310 315 320 

Tyr Val Asp Leu Thr Ser He Asp Arg Arg Ser Arg Glu Gin Glu Leu 
325 330 335 

Ala Thr Arg Glu Lys Ala Gin Ser Leu Ala Ala Leu Phe Leu Glu Lys 
340 345 350 



Val Arg Asp Leu Asp Asp Phe Leu Trp Lys Ala Glu Thr Lys Asp Leu 
45 355 360 365 

Asp Glu Asp Thr Cys Val Glu Ser Ser Val Thr Pro Leu Asp Thr Asn 
370 375 380 



Cys Leu Pro Ser Pro Thr Lys Met Pro Gly Ala Val Gin Gin Phe Thr 
385 390 395 400 

Thr Leu He Arg Arg Gin He Ser Asn Asp Phe Arg Asp Leu Pro Thr 
405 410 415 
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Leu Leu He His Gly Ala Glu Ala Cys Leu Met Ser Met Tbr He Gly 
420 425 430 

Phe Leu Tyr Phe Gly His Gly Ser He Gin Leu Ser Phe Met Asp Thr 
435 440 445 

Ala Ala Leu Leu Phe Met He Gly Ala Leu He Pro Phe Asn Val He 
450 455 460 

Leu Asp Val He Ser Lys Cys Tyr Ser Glu Arg Ala Met Leu Tyr Tyr 
465 470 475 480 

Glu Leu Glu Asp Gly Leu Tyr Thr Thr Gly Pro Tyr Phe Phe Ala Lys 
485 490 495 

He Leu Gly Glu Leu Pro Glu His Cys Ala Tyr He He He Tyr Gly 
500 505 510 

Met Pro Thr Tyr Trp Leu Ala Asn Leu Arg Pro Gly Leu Gin Pro Phe 
515 520 525 

Leu Leu His Phe Leu Leu Val Trp Leu Val Val Phe Cys Cys Arg He 
530 535 540 

Met Ala Leu Ala Ala Ala Ala Leu Leu Pro Thr Phe His Met Ala Ser 
545 550 555 560 

Phe Phe Ser Asn Ala Leu Tyr Asn Ser Phe Tyr Leu Ala Gly Gly Phe 
565 570 575 

Met He Asn Leu Ser Ser Leu Trp Thr Val Pro Ala Trp He Ser Lys 
580 585 590 

Val Ser Phe Leu Arg Trp Cys Phe Glu Gly Leu Met Lys He Gin Phe 
595 600 605 

Ser Arg Arg Thr Tyr Lys Met Pro Leu Gly Asn Leu Thr He Ala Val 
610 615 620 

Ser Gly Asp Lys He Leu Ser Val Met Glu Leu Asp Ser Tyr Pro Leu 
625 630 635 640 

Tyr Ala He Tyr Leu He Val He Gly Leu Ser Gly Gly Phe Met Val 
645 650 655 

Leu Tyr Tyr Val Ser Leu Arg Phe He Lys Gin Lys Pro Ser Gin Asp 
660 665 670 
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Trp 



<210> 82 
<211> 590 

10 

<212> PRT 

<213> Streptoinyces lincolnensis 
<400> 82 

15 Met Glu Arg Gly Pro Gin Met Ala Asn Arg lie Glu Gly Lys Ala Val 

15 10 15 



20 



25 



45 



50 



55 



Asp Lys Thr Ser lie Lys His Phe Val Lys Leu He Arg Ala Ala Lys 
20 25 30 

Pro Arg Tyr Leu Phe Phe Val lie Gly He Val Ala Gly He He Gly 
35 40 45 

Thr Leu He Gin Leu Gin Val Pro Lys Met Val Gin Pro Leu He Asn 
50 55 60 



Ser Phe Gly His Gly Val Asn Gly Gly Lys Val Ala Leu Val He Ala 
30 65 70 75 80 

Leu Tyr He Gly Ser Ala Ala Val Ser Ala He Ala Ala lie Val Leu 
85 90 95 

35 

Gly He Phe Gly Glu Ser Val Val Lys Asn Leu Arg Thr Arg Val Trp 
100 105 110 

Asp Lys Met He His Leu Pro Val Lys Tyr Phe Asp Glu Val Lys Thr 
40 115 120 125 

Gly Glu Met Ser Ser Arg Leu Ala Asn Asp Thr Thr Gin Val Lys Asn 
130 135 140 



Leu He Ala Asn Ser He Pro Gin Ala Phe Thr Ser He Leu Leu Leu 

145 150 155 160 

Val Gly Ser He He Phe Met Leu Gin Met Gin Trp Arg Leu Thr Leu 

165 170 175 

Ala Met He He Ala Val Pro He Val Met Leu He Met Phe Pro He 

180 185 190 

Met Thr Phe Gly Gin Lys He Gly Trp Thr Arg Gin Asp Ser Leu Ala 
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195 



200 



205 



Asn Phe Gin Gly He Ala Ser Glu Ser Leu Ser Glu He Arg Leu Val 
210 215 220 

Lys Ser Ser Asn Ala Glu Lys Gin Ala Ser Lys Lys Ala Glu Asn Asp 
225 230 235 240 

Val Asn Ala Leu Tyr Lys He Gly Val Lys Glu Ala Val Phe Asp Gly 
245 250 255 

Leu Met Ser Pro Val Met Met Leu Ser Met Met Leu Met He Phe Gly 
260 265 270 

Leu Leu Ala Tyr Gly He Tyr Leu He Ser Thr Gly Val Met Ser Leu 
275 280 285 

Gly Thr Leu Leu Gly Met Met Met Tyr Leu Met Asn Leu He Gly Val 
290 295 300 

Val Pro Thr Val Ala Thr Phe Phe Thr Glu Leu Ala Lys Ala Ser Gly 
305 310 315 320 

Ser Thr Gly Arg Leu Thr Glu Leu Leu Asp Glu Glu Gin Glu Val Leu 
325 330 335 

His Gin Gly Asp Ser Leu Asp Leu Glu Gly Lys Thr Leu Ser Ala His 
340 345 350 

His Val Asp Phe Ala Tyr Asp Asp Ser Glu Gin He Leu His Asp He 
355 360 365 

Ser Phe Glu Ala Gin Pro Asn Ser He He Ala Phe Ala Gly Pro Ser 
370 375 380 

Gly Gly Gly Lys Ser Thr He Phe Ser Leu Leu Glu Arg Phe Tyr Gin 
385 390 395 400 

Pro Thr Ala Gly Glu He Thr He Gly Gly Gin Pro He Asp Ser Val 
405 410 415 

Ser Leu Glu Asn Trp Arg Ser Gin He Gly Phe Val Ser Gin Asp Ser 
420 425 430 

Ala He Met Ala Gly Thr lie Arg Glu Asn Leu Thr Tyr Gly Leu Glu 
435 440 445 



Gly Asn Phe Thr Asp Glu Asp Leu Trp Gin Val Leu Asp Leu Ala Phe 
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450 



455 



460 



10 



Ala Arg Ser Phe Val Glu Asn Met Pro Asp Gin Leu Asn Thr Glu Val 
465 470 475 480 

Gly Glu Arg Gly Val Lys lie Ser Gly Gly Gin Arg Gin Arg Leu Ala 
485 490 495 

lie Ala Arg Ala Phe Leu Arg Asn Pro Lys lie Leu Met Leu Asp Glu 
500 505 510 



15 



Ala Thr Ala Ser Leu Asp Ser Glu Ser Glu Ser Met Val Gin Arg Ala 
515 520 525 



20 



Leu Asp Ser Leu Met Lys Gly Arg Thr Thr Leu Val lie Ala His Arg 
530 535 540 



Leu Ser Thr lie Val Asp Ala Asp Lys lie Tyr Phe lie Glu Lys Gly 
545 550 555 560 



25 



Glu lie Thr Gly Ser Gly Lys His Asn Glu Leu Val Ala Thr His Pro 
565 570 575 



30 



Leu Tyr Ala Lys Tyr Val Ser Glu Gin Leu Thr Val Gly Gin 
580 585 590 



<210> 83 

35 

<211> 330 
<212> PRT 

<213> Streptomyces peucetius 

40 <400> 83 

Met Asn Thr Gin Pro Thr Arg Ala lie Glu Thr Ser Gly Leu Val Lys 
15 10 15 



45 



50 



Val Tyr Asn Gly Thr Arg Ala Val Asp Gly Leu Asp Leu Asn Val Pro 
20 25 30 

Ala Gly Leu Val Tyr Gly lie Leu Gly Pro Asn Gly Ala Gly Lys Ser 
35 40 45 

Thr Thr lie Arg Met Leu Ala Thr Leu Leu Arg Pro Asp Gly Gly Thr 
50 55 60 

Ala Arg Val Phe Gly His Asp Val Thr Ser Glu Pro Asp Thr Val Arg 
65 70 75 80 
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Arg Arg He Ser Val Thr Gly Gin Tyr Ala Ser Val Asp Glu Gly Leu 
85 90 95 

Thr Gly Thr Glu Asn Leu Val Met Met Gly Arg Leu Gin Gly Tyr Ser 
100 105 110 

Trp Ala Arg Ala Arg Glu Arg Ala Ala Glu Leu lie Asp Gly Phe Gly 
115 120 125 

Leu Gly Asp Ala Arg Asp Arg Leu Leu Lys Thr Tyr Ser Gly Gly Met 
130 135 140 

Arg Arg Arg Leu Asp He Ala Ala Ser He Val Val Thr Pro Asp Leu 
145 150 155 160 

Leu Phe Leu Asp Glu Pro Thr Thr Gly Leu Asp Pro Arg Ser Arg Asn 
165 170 175 

Gin Val Trp Asp He Val Arg Ala Leu Val Asp Ala Gly Thr Thr Val 
180 185 190 

Leu Leu Thr Thr Gin Tyr Leu Asp Glu Ala Asp Gin Leu Ala Asp Arg 
195 200 205 

He Ala Val He Asp His Gly Arg Val He Ala Glu Gly Thr Thr Gly 
210 215 220 

Glu Leu Lys Ser Ser Leu Gly Ser Asn Val Leu Arg Leu . Arg Leu His 
225 230 235 240 

Asp Ala Gin Ser Arg Ala Glu Ala Glu Arg Leu Leu Ser Ala Glu Leu 
245 250 255 

Gly Val Thr He His Arg Asp Ser Asp Pro Thr Ala Leu Ser Ala Arg 
260 265 270 

He Asp Asp Pro Arg Gin Gly Met Arg Ala Leu Ala Glu Leu Ser Arg 
275 280 285 

Thr His Leu Glu Val Arg Ser Phe Ser Leu Gly Gin Ser Ser Leu Asp 
290 295 300 

Glu Val Phe Leu Ala Leu Thr Gly His Pro Ala Asp Asp Arg Ser Thr 
305 310 315 320 



Glu Glu Ala Ala Glu Glu Glu Lys Val Ala 
325 330 
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<210> 84 
<211> 569 
<212> PRT 

<213> Streptomyces coelicolor 
<400> 84 

Met Gin Asn Ala His Arg Ser Asp Thr Gly Ala Ala Ala Leu Thr Gly 
15 10 15 

Thr Pro Glu Lys Leu Leu Pro Thr Gin Pro Glu Thr Gly Ser Phe Gin 
20 25 30 

Val Val Leu Asp Asp Val Val Arg Ala Pro Gly Gly Arg Pro Leu Leu 
35 40 45 

Asp Gly Val Asn Gin Ser Val Ala Leu Gly Glu Arg Val Gly lie lie 
50 55 60 

Gly Glu Asn Gly Ser Gly Lys Ser Thr Leu Leu Arg Met Leu Ala Gly 
65 70 75 80 

Val Asp Arg Pro Asp Gly Gly Gin Val Leu Val Arg Ala Pro Gly Gly 
85 90 95 

Cys Gly Tyr Leu Pro Gin Thr Pro Asp Leu Pro Pro Glu Asp Thr Val 
100 105 110 

Gin Asp Ala lie Asp His Ala Leu Ala Glu Leu Arg Ser Leu Glu Arg 
115 120 125 

Gly Leu Arg Glu Ala Glu Gin Ala Leu Ala Gly Ala Glu Pro Glu Glu 
130 135 140 

Leu Glu Gly Leu Leu Gly Ala Tyr Gly Asp Leu Leu Glu Ala Phe Glu 
145 150 155 160 

Ala Arg Asp Gly Tyr Ala Ala Asp Ala Arg Val Asp Ala Ala Met His 
165 170 175 

Gly Leu Gly Leu Ala Gly He Thr Gly Asp Arg Arg Leu Gly Ser Leu 
180 185 190 

Ser Gly Gly Glu Gin Ala Arg Leu Asn Leu Ala Cys Leu Leu Ala Ala 
195 200 205 
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Ser Pro Gin Leu Met Leu Leu Asp Glu Pro Thr Asn His Leu Asp Val 
210 215 220 

Gly Ala Leu Glu Trp Leu Glu Glu Arg Leu Arg Ala His Arg Gly Ser 
225 230 235 240 

Val Leu Val Val Ser His Asp Arg Val Phe Leu Glu Arg Val Ala Thr 
245 250 255 

Ala Leu Trp Glu Val Asp Gly Glu Arg Arg Thr Val Asn Arg His Gly 
260 265 270 

Gly Gly Tyr Ala Gly Tyr Leu Gin Ala Lys Ala Ala Ala Arg Arg Arg 
275 280 285 

Trp Glu Gin Ala Tyr Gin Asp Trp Leu Glu Asp Leu Ala Arg Gin Arg 
290 295 300 

Glu Leu Ala Arg Ser Ala Ala Asp His Leu Ala Thr Gly Pro Arg Arg 
305 310 315 320 

Asn Thr Glu Arg Ser Asn Gin Arg His Gin Arg Asn Val Glu Lys Gin 
325 330 335 

lie Ser Ala Arg Val Arg Asn Ala Lys Glu Arg Val Arg Arg Leu Glu 
340 345 350 

Glu Asn Pro Val Pro Arg Pro Pro Gin Pro Met Arg Phe Arg Ala Arg 
355 360 365 

Val Glu Gly Gly Gly Thr Val Gly Arg Gly Gly Ala Leu Ala Glu Leu 
370 375 380 

Tyr Lys Val Thr Val Gly Thr Arg Leu Asp Val Pro Ser Phe Thr Val 
385 390 395 400 

Asp Pro Gly Glu Arg He Leu He Thr Gly His Asn Gly Ala Gly Lys 
405 410 415 

Ser Thr Leu Leu Arg Val Leu Ala Gly Asp Leu Ala Pro Asp Gin Gly 
420 425 430 

Glu Cys Glu Arg Pro Glu Arg He Gly Trp Leu Pro Gin Glu Thr Glu 
435 440 445 



He Thr Asp Arg Gin Gin Ser Leu Leu Ala Ala Phe Ala Ala Gly Leu 
450 455 460 
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Pro Gly lie Ala Glu Glu His Arg Gly Ala Leu Leu Gly Phe Gly Leu 
465 470 475 480 

Phe Arg Pro Ser Ala Leu Gly Thr Ala Val Gly Asp Leu Ser Thr Gly 
485 490 495 

Gin Leu Arg Arg Leu Ala Leu Ala Arg Leu Leu Arg Asp Pro Ala Asp 
500 505 510 

Leu Leu Leu Leu Asp Glu Pro Thr Asn His Leu Ser Pro Ala Leu Val 
515 520 525 

Glu Asp Leu Glu Glu Ala Leu Ala His Tyr Arg Gly Ala Leu Val Val 
530 535 540 

Val Ser His Asp Arg Met Phe Ala Gin Arg Phe Thr Gly Arg Arg Met 
545 550 555 560 

His Met Glu Gly Gly Arg Phe Val Glu 
565 



<210> 85 
<211> 1025 
<212> PRT 

<213> Plasmodium falciparum 
<400> 85 

Met Asp Val Ser Asn Tyr Glu Tyr Leu Arg Ser Tyr Gly He Lys Asn 
15 10 15 

Glu Leu Lys Arg Lys Arg Thr His Lys Lys He He He Tyr His Leu 
20 25 30 

Leu Asp lie lie He Phe Phe Leu Leu Phe Phe Ser Cys Tyr Asn Phe 
35 40 45 

Asn Leu Glu Leu Cys Tyr Lys Tyr Glu Lys Ala He Phe Tyr Asn Phe 
50 55 60 

Phe Lys Ser Ser Val Asp Leu Phe Leu Leu Asn Val He Arg He He 
65 70 75 80 

Tyr Thr Val lie Leu Phe Arg Leu His Lys Lys Leu Thr Glu Leu Asn 
85 90 95 

Thr Leu Gly Lys Val Tyr Val Leu Ser Arg His lie Thr Gly He Leu 
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100 105 110 

Val He Leu Asn Val lie Lys Met He Asn Tyr Ser Tyr Val He Lys 
115 120 125 

Ser Glu Asn Pro Leu Tyr Asn Thr Asn Met Tyr Leu He Thr Leu Lys 
130 135 140 

Val Leu Phe Met Val Tyr Ser Met He Ser Ser He Tyr Tyr Tyr Phe 
145 150 155 160 

He Gin Phe Lys Leu Tyr Asn He Lys Lys Lys Tyr He He Ala Arg 
165 170 175 

Val Glu Leu Glu Lys He Leu He Asn Asp He Lys Ser Lys Lys Tyr 
180 185 190 

Asn He Tyr Lys Ser Asp Glu Asn Ser Gly Leu Leu Gly Thr Asp Asn 
195 200 205 

Asn Ser Thr He Met Asn Asn Glu Tyr Leu Asn Leu Asp Tyr Lys Asn 
210 215 220 

Leu Leu Asp Met Asn He Ser Tyr Asn Lys Leu Asn Glu Lys He Asn 
225 230 235 240 

Asn Asp He He Asn Asn Thr Ser Asp Val Gin Glu Lys Asn Met Asp 
245 250 255 

Tyr Asn Asp He His Asn Phe Gin Lys Lys Lys Lys Ser Ser Asn Phe 
260 265 / 270 

Ala Tyr Leu Asn Phe Phe His Lys Glu Ser Lys Asp Asn Lys He Asp 
275 280 285 

Val Lys Glu Ser Phe Leu Asn Lys Arg Tyr Gly Ser Asn Lys Arg Ser 
290 295 300 

Ser Lys He Tyr Asp Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn He 
305 310 315 320 

Asn Ser Lys He Asp Tyr Leu Glu Asn Asn He Thr Tyr Thr Glu Phe 
325 330 335 

Lys Lys He Leu Leu Pro Tyr Leu Trp Pro Ser Lys Arg He Asp Met 
340 345 350 

Lys Gly Asn Ser Ser He Leu Arg Thr Tyr He Val Leu He Phe Leu 
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355 



360 



365 



10 



Phe lie Leu Val Ser Lys Val Phe Ser Val lie Ser Pro lie Tyr Leu 
370 375 380 

Gly Trp Ala Ser Asn Glu Val Leu Lys Lys Ser Leu Ser Ser Ser Val 

385 390 395 400 

Tyr Tyr Leu Gly Leu Tyr Val Thr Phe Phe Phe lie Ser Lys Phe Leu 

405 410 415 



15 



Lys Glu Val Cys Gly Val Leu Phe Ser Gin Val Gin Gin Ser Ala Phe 
420 425 430 



20 



lie Glu Leu Gin Glu Ser lie Phe Gin Thr Phe His Asn Leu Ser Tyr 
435 440 445 

Glu Trp Tyr Ser Ser Lys Asn Ser Gly Gly lie Met Arg lie Val Asp 
450 455 460 



25 



Arg Gly Thr Glu Ser Ala Asn Asn Leu Met Ser Ser Val Leu Met Tyr 
465 470 475 480 



30 



He He Pro Ala Thr He Glu Gly Leu He Thr Cys He He Phe He 
485 490 495 



Phe Lys Tyr Lys Asn Ser Leu Leu Gly Ser Val Leu Phe He Gly Leu 
500 505 510 

Thr Leu Tyr He Tyr Ser Thr He Lys He Thr Lys Trp Arg Lys Lys 

515 520 525 



40 



He Arg Thr Lys Ala Asn Glu Met Asp Asn Val Tyr His Asp He Ala 
530 535 540 



45 



His Asp Ser Leu Thr Asn Tyr Glu Asn Val Lys Tyr Phe Ser Asn Glu 
545 550 555 560 

Lys Phe Glu He Lys Lys Phe Cys Asn Ala Leu Ser Asn Tyr His Arg 
565 570 575 



50 



Tyr Asn Leu Lys He Leu Asn Ser Leu Gly He Leu Asn Thr Val Gin 
580 585 590 



55 



Gin Phe He Leu Asn Gly Thr Leu Phe Phe Thr Leu Leu Cys Val lie 
595 600 605 

Tyr Met He Val Lys Glu Gly Ser Asp Pro Gly Thr Phe He Ser Val 
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610 615 620 

Val Val Tyr Thr Ser Asn Val Phe Ala Pro Leu Ser He Leu Gly Thr 
625 630 635 640 

Leu Tyr Ala Thr He lie Lys Ser Phe Thr Asp He Ser Asp Leu He 
645 650 655 

Asp He Leu Arg Asp Lys He Asp He Ser Asn Asp Lys Asn Leu Lys 
660 665 670 

Asn Phe Asp Leu Thr Ser Gin Glu Lys Lys Phe Gly Val Ser He Glu 
675 680 685 

Phe Asn Asn Val His Phe Asn Tyr Pro Thr Gin Pro Leu His Thr Ser 
690 695 700 

Leu Lys Asp He Asn He Tyr He Lys Pro Gly Thr Thr Cys Ala Leu 
705 710 715 720 

Val Gly His Thr Gly Ser Gly Lys Thr Thr He Ser Lys Leu Leu Tyr 
725 730 735 

Arg Phe Tyr Asp Ser Lys Gly Glu He Lys He Gly Gly Arg Asn He 
740 745 750 

Asn Glu Tyr Thr Arg Asn Ser He Arg Asn He He Gly He Val Pro 
755 760 765 

Gin Asp Thr He Leu Phe Asn Glu Ser He Lys Tyr Asn He Leu Tyr 
770 775 780 

Gly Lys Leu Asp Ala Thr Glu Glu Glu Leu He Gin Ala Val Lys Ser 
785 790 795 800 

Ala Gin Leu Tyr Asp Phe He Gin Ser Leu Pro Lys Lys Trp Asp Thr 
805 810 815 

Leu Val Gly Asp Lys Gly Val Lys Leu Ser Gly Gly Glu Arg Gin Arg 
820 825 830 

He Ser He Ala Arg Cys Leu Leu Lys Asp Pro Lys He Val He Phe 
835 840 845 

Asp Glu Ala Thr Ser Ser Leu Asp Ser Arg Thr Glu Tyr Leu Phe Gin 
850 855 860 

Lys Ala Val Glu Asp Leu Arg Lys Asn Arg Thr He He He He Ala 
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865 870 875 880 

His Lys Leu Cys Thr lie Thr Thr Ala Glu Leu lie lie Leu Leu Asn 
885 890 895 

Lys Gly Lys He Xle Glu Arg Gly Thr His Leu Asp Leu Leu Lys Cys 
900 905 910 

Asn Gly Glu Tyr Thr Glu Met Trp Asn Met Gin Ser Lys Ser Asn Glu 
915 920 925 

Pro His Thr Glu Thr Asn Ser Ser He Asp Lys Asp Asp Val Asn Lys 
930 935 940 

Asn Asn Asn Lys Asn Asn Asp Val He Leu Asn Thr Cys Lys Asn Asp 
945 950 955 960 

lie Thr Thr Ser Phe Arg Ser Asn Ser Glu Lys Ser Ser Gin Glu Phe 
965 970 975 

Ser Asp Ala Ser Asn His He Lys Gin Ser Lys Thr Ser Asn Asp His 
980 985 990 

Asn Asn Asn He Asn Val His Lys Lys Asn Glu Gin Glu Gin Leu Phe 
995 1000 1005 

Leu Thr Asn Asp Lys Thr Asp Met Asp Asp Asn Met Asn Asn Lys Lys 
1010 1015 1020 

Lys 
1025 



<210> 86 
<211> 1419 
<212> PRT 

<213> Plasmodium falciparum 
<400> 86 

Met Gly Lys Glu Gin Lys Glu Lys Lys Asp Gly Asn Leu Ser He Lys 
15 10 15 

Glu Glu Val Glu Lys Glu Leu Asn Lys Lys Ser Thr Ala Glu Leu Phe 
20 25 30 

Arg Lys He Lys Asn Glu Lys He Ser Phe Phe Leu Pro Phe Lys Cys 
35 40 45 
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Leu Pro Ala Gin His Arg Lys Leu Leu Phe lie Ser Phe Val Cys Ala 
50 55 60 

Val Leu Ser Gly Gly Thr Leu Pro Phe Phe He Ser Val Phe Gly Val 
65 70 75 80 

He Leu Lys Asn Met Asn Leu Gly Asp Asp He Asn Pro He He Leu 
85 90 95 

Ser Leu Val Ser He Gly Leu Val Gin Phe He Leu Ser Met He Ser 
100 105 110 

Ser Tyr Cys Met Asp Val He Thr Ser Lys He Leu Lys Thr Leu Lys 
115 120 125 

Leu Glu Tyr Leu Arg Ser Val Phe Tyr Gin Asp Gly Gin Phe His Asp 
130 135 140 

Asn Asn Pro Gly Ser Lys Leu Arg Ser Asp Leu Asp Phe Tyr Leu Glu 
145 150 155 160 

Gin Val Ser Ser Gly He Gly Thr Lys Phe He Thr He Phe Thr Tyr 
165 170 175 

Ala Ser Ser Phe Leu Gly Leu Tyr He Trp Ser Leu He Lys Asn Ala 
180 185 190 

Arg Leu Thr Leu Cys He Thr Cys Val Phe Pro Leu He Tyr Val Cys 
195 200 205 

Gly Val He Cys Asn Lys Lys Val Lys Leu Asn Lys Lys Thr Ser Leu 
210 215 220 

Leu Tyr Asn Asn Asn Thr Met Ser He He Glu Glu Ala Leu Met Gly 
225 230 235 240 

lie Arg Thr Val Ala Ser Tyr Cys Gly Glu Lys Thr He Leu Asn Lys 
245 250 255 

Phe Asn Leu Ser Glu Thr Phe Tyr Ser Lys Tyr He Leu Lys Ala Asn 
260 265 270 

Phe Val Glu Ala Leu His He Gly Leu He Asn Gly Leu He Leu Val 
275 280 285 



Ser Tyr Ala Phe Gly Phe Trp Tyr Gly Thr Arg He He He Asn Ser 
290 295 300 
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Ala Thr Asn Gin Tyr Pro Asn Asn Asp Phe Asn Gly Ala Ser Val lie 
305 310 315 320 

Ser lie Leu Leu Gly Val Leu He Ser Met Phe Met Leu Thr He He 
325 330 335 

Leu Pro Asn He Thr Glu Tyr Met Lys Ala Leu Glu Ala Thr Asn Ser 
340 345 350 

Leu Tyr Glu He He Asn Arg Lys Pro Leu Val Glu Asn Asn Asp Asp 
355 360 365 

Gly Glu Thr Leu Pro Asn He Lys Lys He Glu Phe Lys Asn Val Arg 
370 375 380 

Phe His Tyr Asp Thr Arg Lys Asp Val Glu He Tyr Lys Asp Leu Ser 
385 390 395 400 

Phe Thr Leu Lys Glu Gly Lys Thr Tyr Ala Phe Val Gly Glu Ser Gly 
405 410 415 

Cys Gly Lys Ser Thr lie Leu Lys Leu He Glu Arg Leu Tyr Asp Pro 
420 425 430 

Thr Glu Gly Asp He He Val Asn Asp Ser His Asn Leu Lys Asp He 
435 440 445 

Asn Leu Lys Trp Trp Arg Ser Lys He Gly Val Val Ser Gin Asp Pro 
450 455 460 

Leu Leu Phe Ser Asn Ser He Lys Asn Asn He Lys Tyr Ser Leu Tyr 
465 470 475 480 

Ser Leu Lys Asp Leu Glu Ala Met Glu Asn Tyr Tyr Glu Glu Asn Thr 
485 490 495 

Asn Asp Thr Tyr Glu Asn Lys Asn Phe Ser Leu He Ser Asn Ser Met 
500 505 510 

Thr Ser Asn Glu Leu Leu Glu Met Lys Lys Glu Tyr Gin Thr He Lys 
515 520 525 

Asp Ser Asp Val Val Asp Val Ser Lys Lys Val Leu He His Asp Phe 
530 535 540 



Val Ser Ser Leu Pro Asp Lys Tyr Asp Thr Leu Val Gly Ser Asn Ala 
545 550 555 560 
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Ser Lys Leu Ser Gly Gly Gin Lys Gin Arg lie Ser He Ala Arg Ala 
565 570 575 

He Met Arg Asn Pro Lys lie Leu He Leu Asp Glu Ala Thr Ser Ser 
580 585 590 

Leu Asp Asn Lys Ser Glu Tyr Leu Val Gin Lys Thr He Asn Asn Leu 
595 600 605 

Lys Gly Asn Glu Asn Arg He Thr He He He Ala His Arg Leu Ser 
610 615 620 

Thr He Arg Tyr Ala Asn Thr He Phe Val Leu Ser Asn Arg Glu Arg 
625 630 635 640 

Ser Asp Asn Asn Asn Asn Asn Asn Asn Asp Asp Asn Asn Asn Asn Asn 
645 650 655 

Asn Asn Asn Asn Asn Lys He Asn Asn Glu Gly Ser Tyr He He Glu 
660 665 670 

Gin Gly Thr His Asp Ser Leu Met Lys Asn Lys Asn Gly He Tyr His 
675 680 685 

Leu Met He Asn Asn Gin Lys He Ser Ser Asn Lys Ser Ser Asn Asn 
690 695 700 

Gly Asn Asp Asn Gly Ser Asp Asn Lys Ser Ser Ala Tyr Lys Asp Ser 
705 710 715 720 

Asp Thr Gly Asn Asp Ala Asp Asn Met Asn Ser Leu Ser He His Glu 
725 730 735 

Asn Glu Asn He Ser Asn Asn Arg Asn Cys Lys Asn Thr Ala Glu Asn 
740 745 750 

Glu Lys Glu Glu Lys Val Pro Phe Phe Lys Arg Met Phe Arg Arg Lys 
755 760 765 

Lys Lys Ala Pro Asn Asn Leu Arg He lie Tyr Lys Glu He Phe Ser 
770 775 780 

Tyr Lys Lys Asp Val Thr lie lie Phe Phe Ser lie Leu Val Ala Gly 
785 790 795 800 



Gly Leu Tyr Pro Val Phe Ala Leu Leu Tyr Ala Arg Tyr Val Ser Thr 
805 810 815 
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Leu Phe Asp Phe Ala Asn Leu Glu Tyr Asn Ser Asn Lys Tyr Ser He 
820 825 830 

Tyr lie Leu Leu lie Ala He Ala Met Phe He Ser Glu Thr Leu Lys 
835 840 845 

Asn Tyr Tyr Asn Asn Lys He Gly Glu Lys Val Glu Lys Thr Met Lys 
850 855 860 

Arg Arg Leu Phe Glu Asn He Leu Tyr Gin Glu Met Ser Phe Phe Asp 
865 870 875 880 

Gin Asp Lys Asn Thr Pro Gly Val Leu Ser Ala His He Asn Arg Asp 
885 890 895 

Val His Leu Leu Lys Thr Gly Leu Val Asn Asn He Val He Phe Ser 
900 905 910 

His Phe He Met Leu Phe Leu Val Ser Met Val Met Ser Phe Tyr Phe 
915 920 925 

Cys Pro He Val Ala Ala Val Leu Thr Phe He Tyr Phe He Asn Met 
930 935 940 

Arg Val Phe Ala Val Arg Ala Arg Leu Thr Lys Ser Lys Glu He Glu 
945 950 955 960 

Lys Lys Glu Asn Met Ser Ser Gly Val Phe Ala Phe Ser Ser Asp Asp 
965 970 975 

Glu Met Phe Lys Asp Pro Ser Phe Leu He Gin Glu Ala Phe Tyr Asn 
980 985 990 

Met His Thr Val He Asn Tyr Gly Leu Glu Asp Tyr Phe Cys Asn Leu 
995 1000 1005 

He Glu Lys Ala He Asp Tyr Lys Asn Lys Gly Gin Lys Arg Arg lie 
1010 1015 1020 

He Val Asn Ala Ala Leu Trp Gly Phe Ser Gin Ser Ala Gin Leu Phe 
1025 1030 1035 1040 

He Asn Ser Phe Ala Tyr Trp Phe Gly Ser Phe Leu lie Lys Arg Gly 
1045 1050 1055 

Thr He Leu Val Asp Asp Phe Met Lys Ser Leu Phe Thr Phe He Phe 
1060 1065 1070 



226 



EP1 217 066 A1 



Thr Gly Ser Tyr Ala Gly Lys Leu Met Ser Leu Lys Gly Asp Ser Glu 
1075 1080 1085 

Asn Ala Lys Leu Ser Phe Glu Lys Tyr Tyr Pro Leu Met He Arg Lys 
1090 1095 1100 

Ser Asn He Asp Val Arg Asp Asp Gly Gly He Arg He Asn Lys Asn 
1105 1110 1115 1120 

Leu He Lys Gly Lys Val Asp He Lys Asp Val Asn Phe Arg Tyr He 
1125 1130 1135 

Ser Arg Pro Asn Val Pro He Tyr Lys Asn Leu Ser Phe Thr Cys Asp 
1140 1145 1150 



Ser Lys Lys Thr Thr Ala He Val 
1155 1160 

Thr Phe Met Asn Leu Leu Leu Arg 
1170 1175 

He He Leu Lys Asn Asp Met Thr 
1185 1190 

Asn Asn Asn Ser Leu Val Leu Lys 
1205 



Gly Glu Thr Gly Ser Gly Lys Ser 
1165 

Phe Tyr Asp Leu Lys Asn Asp His 
1180 

Asn Phe Gin Asp Tyr Gin Asn Asn 
1195 1200 

Asn Val Asn Glu Phe Ser Asn Gin 
1210 1215 



Ser Gly Ser Ala Glu Asp Tyr Thr Val Phe Asn Asn Asn Gly Glu He 
1220 1225 1230 

Leu Leu Asp Asp lie Asn He Cys Asp Tyr Asn Leu Arg Asp Leu Arg 
1235 1240 1245 

Asn Leu Phe Ser He Val Ser Gin Glu Pro Met Leu Phe Asn Met Ser 
1250 1255 1260 

He Tyr Glu Asn He Lys Phe Gly Arg Glu Asp Ala Thr Leu Glu Asp 
1265 1270 1275 1280 

Val Lys Arg Val Ser Lys Phe Ala Ala He Asp Glu Phe He Glu Ser 
1285 1290 1295 

Leu Pro Asn Lys Tyr Asp Thr Asn Val Gly Pro Tyr Gly Lys Ser Leu 
1300 1305 1310 

Ser Gly Gly Gin Lys Gin Arg He Ala He Ala Arg Ala Leu Leu Arg 
1315 1320 1325 
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10 



20 



25 



30 



35 



40 



45 



Glu Pro Lys He Leu Leu Leu Asp Glu Ala Thr Ser Ser Leu Asp Ser 
1330 1335 1340 

Asn Ser Glu Lys Leu lie Glu Lys Thr lie Val Asp He Lys Asp Lys 
1345 1350 1355 1360 

Ala Asp Lys Thr He lie Thr He Ala His Arg He Ala Ser He Lys 
1365 1370 1375 



Arg Ser Asp Lys lie Val Val Phe Asn Asn Pro Asp Arg Asn Gly Thr 
r5 1380 1385 1390 

Phe Val Gin Ser His Gly Thr His Asp Glu Leu Leu Ser Ala Gin Asp 
1395 1400 1405 



Gly He Tyr Lys Lys Tyr Val Lys Leu Ala Lys 
1410 1415 



<210> 87 
<211> 1548 
<212> PRT 

<213> Leishmania tarentolae 



<400> 87 

Met Val Asp Asn Gly His Val Thr He Ala Met Ala Asp Leu Gly Thr 
15 10 15 

Val Val Glu He Ala Gin Val Arg Cys Gin Gin Glu Ala Gin Arg Lys 
20 25 30 

Phe Ala Glu Gin Leu Asp Glu Leu Trp Gly Gly Glu Pro Ala Tyr Thr 
35 40 45 

Pro Thr Val Glu Asp Gin Ala Ser Trp Phe Gin Gin Leu Tyr Tyr Gly 
50 55 60 

Trp He Gly Asp Tyr He Tyr Lys Ala Ala Ala Gly Asn lie Thr Glu 
65 70 75 80 

50 Ala Asp Leu Pro Pro Pro Thr Arg Ser Thr Arg Thr Tyr His He Gly 

85 90 95 



55 



Arg Lys Leu Ser Arg Gin Ala His Ala Asp He Asp Ala Ser Arg Arg 
100 105 110 
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Trp Gin Gly Tyr He Gly Cys Glu Val Val Tyr Lys Ser Glu Ala Glu 
115 120 125 

Ala Lys Gly Val Leu Arg Trp Val Gly His Leu Gin Gin Ser Asp Tyr 
130 135 140 

Pro Arg Ser Leu Val Ala Gly Val Glu Trp Arg Met Pro Pro Arg His 
145 150 155 160 

Arg Arg Leu Ala Val lieu Gly Ser Ala Ala Ala Leu His Asn Gly Val 
165 170 175 

Val His Gly Glu Arg Leu Phe Trp Pro His Glu Asp Asn Tyr Leu Cys 
180 185 190 

Ser Cys Glu Pro Val Glu Gin Leu Tyr Val Lys Ser Lys Tyr Asn Leu 
195 200 205 

He Pro Pro Arg Pro Pro Pro Ser Pro Asp Leu Leu Arg Thr Leu Phe 
210 215 220 

Lys Val His Trp Tyr His Val Trp Ala Gin He Leu Pro Lys Leu Leu 
225 230 235 240 

Ser Asp Val Thr Ala Leu Met Leu Pro Val Leu Leu Glu Tyr Phe Val 
245 250 255 

Lys Tyr Leu Asn Ala Asp Asn Ala Thr Trp Gly Trp Gly Leu Gly Leu 
260 265 270 

Ala Leu Thr He Phe Leu Thr Asn Val lie Gin Ser Cys Ser Ala His 
275 280 285 

Lys Tyr Asp His He Ser He Arg Thr Ala Ala Leu Phe Glu Thr Ser 
290 295 300 

Ser Met Ala Leu Leu Phe Glu Lys Cys Phe Thr Val Ser Arg Arg Ser 
305 310 315 320 

Leu Gin Arg Pro Asp Met Ser Val Gly Arg He Met Asn Met Val Gly 
325 330 335 

Asn Asp Val Asp Asn He Gly Ser Leu Asn Trp Tyr Val Met Tyr Phe 
340 345 350 

Trp Ser Ala Pro Leu Gin Leu Val Leu Cys Leu Leu Leu Leu He Arg 
355 360 365 
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Leu Val Gly Trp Leu Arg Val Pro Gly Met Ala Val Leu Phe Val Thr 
370 375 380 

Leu Pro Leu Gin Ala Val lie Ser Lys His Val Gin Asp Val Ser Glu 
385 390 395 400 



10 



Arg Met Ala Ser Val Val Asp Leu Arg lie Lys Arg Thr Asn Glu Leu 
405 410 415 



15 



Leu Ser Gly Val Arg lie Val Lys Phe Met Gly Trp Glu Pro Val Phe 
420 425 430 

Leu Ala Arg lie Gin Asp Ala Arg Ser Arg Glu Leu Arg Cys Leu Arg 
435 440 445 



20 



Asp Val His Val Ala Asn Val Phe Phe Met Phe Val Asn Asp Ala Thr 
450 455 460 



25 



Pro Thr Leu Val lie Ala Val Val Phe He Leu Tyr His Val Ser Gly 
465 470 475 480 

Lys Val Leu Lys Pro Glu Val Val Phe Pro Thr He Ala Leu Leu Asn 
485 490 495 



30 



Thr Met Arg Val Ser Phe Phe Met He Pro He He He Ser Ser He 
500 505 510 



Leu Gin Cys Phe Val Ser Ala Lys Arg Val Thr Ala Phe He Glu Cys 
515 520 525 

Pro Asp Thr His Ser Gin Val Gin Asp He Ala Ser He Asp Val Pro 
530 535 540 



40 



Asp Ala Ala Ala He Phe Lys Gly Ala Ser He His Thr Tyr Leu Pro 
545 550 555 560 



Val Lys Leu Pro Arg Cys Lys Ser Arg Leu Thr Ala Met Gin Arg Ser 
565 570 575 

Thr Leu Trp Phe Arg Arg Arg Gly Val Pro Glu Thr Glu Trp Tyr Glu 
580 585 590 



50 



Val Asp Ser Pro Asp Ala Ser Ala Ser Ser Leu Ala Val His Ser Thr 
595 600 605 



Thr Val His Met Gly Ser Thr Gin Thr Val He Thr Asp Ser Asp Gly 
610 615 620 
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Ala Ala Gly Glu Asp Glu Lys Gly Glu Val Glu GLu Gly Asp Arg Glu 
625 630 635 640 

Tyr Tyr Gin Leu Val Ser Lys Glu Leu Leu Arg Asn Val Ser Leu Thr 
645 650 655 

He Pro Lys Gly Lys Leu Thr Met Val He Gly Ser Thr Gly Ser Gly 
660 665 670 

Lys Ser Thr Leu Leu Gly Ala Leu Met Gly Glu Tyr Ser Val Glu Ser 
675 680 685 

Gly Glu Leu Trp Ala Glu Arg Ser He Ala Tyr Val Pro Gin Gin Ala 
690 695 700 

Trp He Met Asn Ala Thr Leu Arg Gly Asn He Leu Phe Phe Asp Glu 
705 710 715 720 

Glu Arg Ala Glu Asp Leu Gin Asp Val He Arg Cys Cys Gin Leu Glu 
725 730 735 

Ala Asp Leu Ala Gin Phe Cys Gly Gly Leu Asp Thr Glu He Gly Glu 
740 745 750 

Met Gly Val Asn Leu Ser Gly Gly Gin Lys Ala Arg Val Ser Leu Ala 
755 760 765 

Arg Ala Val Tyr Ala Asn Arg Asp Val Tyr Leu Leu Asp Asp Pro Leu 
770 775 780 

Ser Ala Leu Asp Ala His Val Gly Gin Arg He Val Gin Asp Val He 
785 790 795 800 

Leu Gly Arg Leu Arg Gly Lys Thr Arg Val Leu Ala Thr His Gin He 
805 810 815 

His Leu Leu Pro Leu Ala Asp Tyr He Val Val Leu Gin His Gly Ser 
820 825 830 

He Val Phe Ala Gly Asp Phe Ala Ala Phe Ser Ala Thr Ala Leu Glu 
835 840 845 

Glu Thr Leu Arg Gly Glu Leu Lys Gly Ser Lys Asp Val Glu Ser Cys 
850 855 860 

Ser Ser Asp Val Asp Thr Glu Ser Ala Thr Ala Glu Thr Ala Pro Tyr 
865 870 875 880 
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Val Ala Lys Ala Lys Gly Leu Asn Ala Glu Gin Glu Thr Ser Leu Ala 
885 890 895 

Gly Gly Glu Asp Pro Leu Arg Ser Asp Val Glu Ala Gly Arg Leu Met 
900 905 910 

Thr Thr Glu Glu Lys Ala Thr Gly Lys Val Pro Trp Ser Thr Tyr Val 
915 920 925 

Ala Tyr Leu Lys Ser Cys Gly Gly Leu Glu Ala Trp Gly Cys Leu Leu 
930 935 940 

Ala Thr Phe Ala Leu Thr Glu Cys Val Thr Ala Ala Ser Ser Val Trp 
945 950 955 960 

Leu Ser lie Trp Ser Thr Gly Ser Leu Met Trp Ser Ala Asp Thr Tyr 
965 970 975 

Leu Tyr Val Tyr Leu Phe He Val Phe Leu Glu He Phe Gly Ser Pro 
980 985 990 

Leu Arg Phe Phe Leu Cys Tyr Tyr Leu He Arg He Gly Ser Arg Asn 
995 1000 1005 

30 Met His Arg Asp Leu Leu Glu Ser He Gly Val Ala Arg Met Ser Phe 

1010 1015 1020 

Phe Asp Thr Thr Pro Val Gly Arg Val Leu Asn Arg Phe Thr Lys Asp 
1025 1030 1035 1040 

35 

Met Ser He Leu Asp Asn Thr Leu Asn Asp Gly Tyr Leu Tyr Leu Leu 
1045 1050 1055 

40 Glu Tyr Phe Phe Ser Met Cys Ser Thr Val He He Met Val Val Val 

1060 1065 1070 



10 



15 



20 



25 



45 



Gin Pro Phe Val Leu Val Ala He Val Pro Cys Val Tyr Ser Tyr Tyr 
1075 1080 1085 

Lys Leu Met Gin Val Tyr Asn Ala Ser Asn Arg Glu Thr Arg Arg He 
1090 1095 1100 

50 Lys Ser He Ala His Ser Pro Val Phe Thr Leu Leu Glu Glu Ser Leu 

1105 1110 1115 1120 



55 



Gin Gly Gin Arg Thr He Ala Thr Tyr Gly Lys Leu His Leu Val Leu 
1125 1130 1135 
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Gin Glu Ala Leu Gly Arg Leu Asp Val Val Tyr Ser Ala Leu Tyr Met 
1140 1145 1150 

Gin Asn Val Ser Asn Arg Trp Leu Gly Val Arg Leu Glu Phe Leu Ser 
1155 1160 1165 

Cys Val Val Thr Phe Met Val Ala Phe lie Gly Val lie Gly Lys Met 
1170 1175 1180 

Glu Gly Ala Ser Ser Gin Asn He Gly Leu He Ser Leu Ser Leu Thr 
1185 1190 1195 1200 

Met Ser Met Thr Leu Thr Glu Thr Leu Asn Trp Leu Val Arg Gin Val 
1205 1210 1215 

Ala Met Val Glu Ala Asn Met Asn Ser Val Glu Arg Val Leu His Tyr 
1220 1225 1230 

Thr Gin Glu Val Glu His Glu His Val Pro Glu Met Gly Glu Leu Val 
1235 1240 1245 

Ala Gin Leu Val Arg Ser Glu Ser Gly Arg Gly Ala Asn Val Thr Glu 
1250 1255 1260 

Thr Val Val He Glu Ser Ala Gly Ala Ala Ser Ser Ala Leu His Pro 
1265 1270 1275 1280 

Val Gin Ala Gly Ser Leu Val Leu Glu Gly Val Gin Met Arg Tyr Arg 
1285 1290 1295 

Glu Gly Leu Pro Leu Val Leu Arg Gly Val Ser Phe Gin He Ala Pro 
1300 1305 1310 

Arg Glu Lys Val Gly He Val Gly Arg Thr Gly Ser Gly Lys Ser Thr 
1315 1320 1325 

Leu Leu Leu Thr Phe Met Arg Met Val Glu Val Cys Gly Gly Val He 
1330 1335 1340 

His Val Asn Gly Arg Glu Met Ser Ala Tyr Gly Leu Arg Glu Leu Arg 
1345 1350 1355 1360 

Arg His Phe Ser Met He Pro Gin Asp Pro Val Leu Phe Asp Gly Thr 
1365 1370 1375 

Val Arg Gin Asn Val Asp Pro Phe Leu Glu Ala Ser Ser Ala Glu Val 
1380 1385 1390 
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Trp Ala Ala Leu Glu Leu Val Gly Leu Arg Glu Arg Val Ala Ser Glu 
1395 1400 1405 

Ser Glu Gly lie Asp Ser Arg Val Leu Glu Gly Gly Ser Asn Tyr Ser 
1410 1415 1420 

Val Gly Gin Arg Gin Leu Met Cys Met Ala Arg Ala Leu Leu Lys Arg 
1425 1430 1435 1440 

Gly Ser Gly Phe lie Leu Met Asp Glu Ala Thr Ala Asn He Asp Pro 
1445 1450 1455 

Ala Leu Asp Arg Gin He Gin Ala Thr Val Met Ser Ala Phe Ser Ala 
1460 1465 1470 

Tyr Thr Val He Thr He Ala His Arg Leu His Thr Val Ala Gin Tyr 
1475. 1480 1485 

Asp Lys He He Val Met Asp His Gly Val Val Ala Glu Met Gly Ser 
1490 1495 1500 

Pro Arg Glu Leu Val Met Asn His Gin Ser Met Phe His Ser Met Val 
1505 1510 1515 1520 

Glu Ser Leu Gly Ser Arg Gly Ser Lys Asp Phe Tyr Glu Leu Leu Met 
1525 1530 1535 

Gly Arg Arg He Val Gin Pro Ala Val Leu Ser Asp 
1540 1545 



<210> 88 
<211> 1530 
<212> PRT 

<213> Schizosaccharomyces pombe 
<400> 88 

Met Asn Gin Asn Ser Asp Thr Thr His Gly Gin Ala Leu Gly Ser Thr 
1 5 10 15 

Leu Asn His Thr Thr Glu Val Thr Arg He Ser Asn Ser Ser Asp His 
20 25 30 

Phe Glu Asp Ser Ser Ser Asn Val Asp Glu Ser Leu Asp Ser Ser Asn 
35 40 45 

Pro Ser Ser Asn Glu Lys Ala Ser His Thr Asn Glu Glu Tyr Arg Ser 
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50 55 60 

Lys Gly Asn Gin Ser Tyr Val Pro Ser Ser Ser Asn Glu Pro Ser Pro 
65 70 75 80 

Glu Ser Ser Ser Asn Ser Asp Ser Ser Ser Ser Asp Asp Ser Ser Val 
85 90 95 

Asp Arg Leu Ala Gly Asp Pro Phe Glu Leu Gly Glu Asn Phe Asn Leu 
100 105 110 

15 Lys His Tyr Leu Arg Ala Tyr Lys Asp Ser Leu Gin Arg Asp Asp lie 

115 120 125 



w 



20 



25 



35 



45 



55 



lie Thr Arg Ser Ser Gly Val Cys Met Arg Asp His Ser Val Tyr Gly 
130 135 140 

Val Gly Ser Gly Tyr Glu Phe Leu Lys Thr Phe Pro Asp He Phe Leu 
145 150 155 160 

Gin Pro Tyr Arg Ala He Thr Glu Lys Gin Val Val Glu Lys Ala He 
165 170 175 



Leu Ser His Cys His Ala Leu Ala Asn Ala Gly Glu Leu Val Met Val 
30 180 185 190 

Leu Gly Gin Pro Gly Ser Gly Cys Ser Thr Phe Leu Arg Ser Val Thr 
195 200 205 



Ser Asp Thr Val His Tyr Lys Arg Val Glu Gly Thr Thr His Tyr Asp 
210 215 220 



Gly He Asp Lys Ala Asp Met Lys Lys Phe Phe Pro Gly Asp Leu Leu 
40 225 230 235 240 

Tyr Ser Gly Glu Asn Asp Val His Phe Pro Ser Leu Thr Thr Ala Glu 
245 250 255 



Thr Leu Asp Phe Ala Ala Lys Cys Arg Thr Pro Asn Asn Arg Pro Cys 
260 265 270 



Asn Leu Thr Arg Gin Glu Tyr Val Ser Arg Glu Arg His Leu He Ala 
50 275 280 285 

Thr Ala Phe Gly Leu Thr His Thr Phe Asn Thr Lys Val Gly Asn Asp 
290 295 300 



Phe Val Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Val Thr He Ser 
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305 



310 



315 



320 



10 



Glu Gly Phe Ala Thr Arg Pro Thr lie Ala Cys Trp Asp Asn Ser Thr 
325 330 335 

Arg Gly Leu Asp Ser Ser Thr Ala Phe Glu Phe Val Asn Val Leu Arg 
340 345 350 

Thr Cys Ala Asn Glu Leu Lys Met Thr Ser Phe Val Thr Ala Tyr Gin 
355 360 365 



15 



Ala Ser Glu Lys lie Tyr Lys Leu Phe Asp Arg lie Cys Val Leu Tyr 
370 375 380 



20 



Ala Gly Arg Gin lie Tyr Tyr Gly Pro Ala Asp Lys Ala Lys Gin Tyr 
385 390 395 400 

Phe Leu Asp Met Gly Phe Asp Cys His Pro Arg Glu Thr Thr Pro Asp 
405 410 415 



25 



Phe Leu Thr Ala lie Ser Asp Pro Lys Ala Arg Phe Pro Arg Lys Gly 
420 425 430 



Phe Glu Asn Arg Val Pro Arg Thr Pro Asp Glu Phe Glu Gin Met Trp 
435 440 445 

Arg Asn Ser Ser Val Tyr Ala Asp Leu Met Ala Glu Met Glu Ser Tyr 
450 455 460 



35 



Asp Lys Arg Trp Thr Glu Thr Thr Pro Ala Ser Ser Glu Ala Pro Glu 
465 470 475 480 



40 



Lys Asp Asn Phe Gly Ser Asp He Ser Ala Thr Thr Lys His Glu Leu 
485 490 495 



45 



Tyr Arg Gin Ser Ala Val Ala Glu Lys Ser Lys Arg Val Lys Asp Thr 
500 505 510 

Ser Pro Tyr Thr Val Thr Phe Ser Gin Gin Leu Trp Tyr Cys Leu Ala 
515 520 525 



50 



Arg Ser Trp Glu Arg Tyr He Asn Asp Pro Ala Tyr He Gly Ser Met 
530 535 540 



Ala Phe Ala Phe Leu Phe Gin Ser Leu He lie Gly Ser He Phe Tyr 
545 550 555 560 



Asp Met Lys Leu Asn Thr Val Asp Val Phe Ser Arg Gly Gly Val Leu 
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565 



570 



575 



Phe Phe Ser lie Leu Phe Cys Ala Leu Gin Ser Leu Ser Glu He Ala 
580 585 590 

Asn Met Phe Ser Gin Arg Pro He lie Ala Lys His Arg Ala Ser Ala 
595 600 605 

Leu Tyr His Pro Ala Ala Asp Val He Ser Ser Leu He Val Asp Leu 
610 615 620 

Pro Phe Arg Phe He Asn He Ser Val Phe Ser He Val Leu Tyr Phe 
625 630 635 640 

Leu Thr Asn Leu Lys Arg Thr Ala Gly Gly Phe Trp Thr Tyr Phe Leu 
645 650 655 

Phe Leu Phe He Gly Ala Thr Cys Met Ser Ala Phe Phe Arg Ser Leu 
660 665 670 

Ala Gly He Met Pro Asn Val Glu Ser Ala Ser Ala Leu Gly Gly He 
675 680 685 

Gly Val Leu Ala He Ala He Tyr Thr Gly Tyr Ala He Pro Asn lie 
690 695 700 

Asp Val Gly Trp Trp Phe Arg Trp He Ala Tyr Leu Asp Pro Leu Gin 
705 710 715 720 

Phe Gly Phe Glu Ser Leu Met He Asn Glu Phe Lys Ala Arg Gin Phe 
725 730 735 

Glu Cys Ser Gin Leu He Pro Tyr Gly Ser Gly Tyr Asp Asn Tyr Pro 
740 745 750 

Val Ala Asn Lys He Cys Pro Val Thr Ser Ala Glu Pro Gly Thr Asp 
755 760 765 

Tyr Val Asp Gly Ser Thr Tyr Leu Tyr He Ser Phe Asn Tyr Lys Thr 
770 775 780 

Arg Gin Leu Trp Arg Asn Leu Ala He He He Gly Tyr Tyr Ala Phe 
785 790 795 800 

Leu Val Phe Val Asn He Val Ala Ser Glu Thr Leu Asn Phe Asn Asp 
805 810 815 



Leu Lys Gly Glu Tyr Leu Val Phe Arg Arg Gly His Ala Pro Asp Ala 



237 



EP 1217 066 A1 



820 825 830 

Val Lys Ala Ala Val Asn Glu Gly Gly Lys Pro Leu Asp Leu Glu Thr 
835 840 845 

Gly Gin Asp Thr Gin Gly Gly Asp Val Val Lys Glu Ser Pro Asp Asn 
850 855 860 

Glu Glu Glu Leu Asn Lys Glu Tyr Glu Gly He Glu Lys Gly His Asp 
865 870 875 880 

is He Phe Ser Trp Arg Asn Leu Asn Tyr Asp He Gin He Lys Gly Glu 

885 890 895 



10 



20 



His Arg Arg Leu Leu Asn Gly Val Gin Gly Phe Val Val Pro Gly Lys 
900 905 910 

Leu Thr Ala Leu Met Gly Glu Ser Gly Ala Gly Lys Thr Thr Leu Leu 
915 920 925 

25 Asn Val Leu Ala Gin Arg Val Asp Thr Gly Val Val Thr Gly Asp Met 

930 935 940 



30 



AO 



45 



Leu Val Asn Gly Arg Gly Leu Asp Ser Thr Phe Gin Arg Arg Thr Gly 
945 950 955 960 

Tyr Val Gin Gin Gin Asp Val His lie Gly Glu Ser Thr Val Arg Glu 
965 970 975 

Ala Leu Arg Phe Ser Ala Ala Leu Arg Gin Pro Ala Ser Val Pro Leu 
980 985 990 

Ser Glu Lys Tyr Glu Tyr Val Glu Ser Val He Lys Leu Leu Glu Met 
995 1000 1005 

Glu Ser Tyr Ala Glu Ala He He Gly Thr Pro Gly Ser Gly Leu Asn 
1010 1015 1020 

Val Glu Gin Arg Lys Arg Ala Thr He Gly Val Glu Leu Ala Ala Lys 
1025 1030 1035 1040 



Pro Ala Leu Leu Leu Phe Leu Asp Glu Pro Thr Ser Gly Leu Asp Ser 
50 1045 1050 1055 

Gin Ser Ala Trp Ser lie Val Cys Phe Leu Arg Lys Leu Ala Asp Ala 
1060 1065 1070 



55 



Gly Gin Ala He Leu Cys Thr He His Gin Pro Ser Ala Val Leu Phe 
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1075 1080 1085 

Asp Gin Phe Asp Arg Leu Leu Leu Leu Gin Lys Gly Gly Lys Thr Val 
1090 1095 1100 

Tyr Phe Gly Asp He Gly Glu His Ser Lys Thr Leu Leu Asn Tyr Phe 
1105 1110 1115 1120 

Glu Ser His Gly Ala Val His Cys Pro Asp Asp Gly Asn Pro Ala Glu 
1125 1130 1135 

Tyr lie Leu Asp Val He Gly Ala Gly Ala Thr Ala Thr Thr Asn Arg 
1140 1145 1150 

Asp Trp His Glu Val Trp Asn Asn Ser Glu Glu Arg Lys Ala He Ser 
1155 1160 1165 

Ala Glu Leu Asp Lys He Asn Ala Ser Phe Ser Asn Ser Glu Asp Lys 
1170 1175 1180 

Lys Thr Leu Ser Lys Glu Asp Arg Ser Thr Tyr Ala Met Pro Leu Trp 
1185 1190 1195 1200 

Phe Gin Val Lys Met Val Met Thr Arg Asn Phe Gin Ser Tyr Trp Arg 
1205 1210 1215 

Glu Pro Ser He Leu Met Ser Lys Leu Ala Leu Asp He Phe Ala Gly 
1220 1225 1230 

Leu Phe He Gly Phe Thr Phe Tyr Asn Gin Gly Leu Gly Val Gin Asn 
1235 1240 1245 

He Gin Asn Lys Leu Phe Ala Val Phe Met Ala Thr Val Leu Ala Val 
1250 1255 1260 

Pro Leu He Asn Gly Leu Gin Pro Lys Phe He Glu Leu Arg Asn Val 
1265 1270 1275 1280 

Phe Glu Val Arg Glu Lys Pro Ser Asn He Tyr Ser Trp Val Ala Phe 
1285 1290 1295 

Val Phe Ser Ala He He Val Glu He Pro Phe Asn Leu Val Phe Gly 
1300 1305 1310 

Thr Leu Phe Phe Leu Cys Trp Phe Tyr Pro He Lys Phe Tyr Lys His 
1315 1320 1325 

He His His Pro Gly Asp Lys Thr Gly Tyr Ala Trp Leu Leu Tyr Met 
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1330 1335 1340 

Phe Phe Gin Met Tyr Phe Ser Thr Phe Gly Gin Ala Val Ala Ser Ala 
1345 1350 1355 1360 

Cys Pro Asn Ala Gin Thr Ala Ser Val Val Asn Ser Leu Leu Phe Thr 
1365 1370 1375 

Phe Val He Thr Phe Asn Gly Val Leu Gin Pro Asn Ser Asn Leu Val 
1380 1385 1390 

Gly Phe Trp His Trp Met His Ser Leu Thr Pro Phe Thr Tyr Leu He 
1395 1400 1405 

Glu Gly Leu Leu Ser Asp Leu Val His Gly Leu Pro Val Glu Cys Lys 
1410 1415 1420 

Ser His Glu Met Leu Thr He Asn Pro Pro Ser Gly Gin Thr Cys Gly 
1425 1430 1435 1440 

Glu Tyr Met Ser Ala Phe Leu Thr Asn Asn Thr Ala Ala Gly Asn Leu 
1445 1450 1455 

Leu Asn Pro Asn Ala Thr Thr Ser Cys Ser Tyr Cys Pro Tyr Gin Thr 
1460 1465 1470 

Ala Asp Gin Phe Leu Glu Arg Phe Ser Met Arg Tyr Thr His Arg Trp 
1475 1480 1485 

Arg Asn Leu Gly He Phe Val Gly Tyr Val Phe Phe Asn He Phe Ala 
1490 1495 1500 

Val Leu Leu Leu Phe Tyr Val Phe Arg Val Met Lys Leu Arg Ser Thr 
1505 1510 1515 1520 

Trp Leu Gly Lys Lys He Thr Gly Thr Gly 
1525 1530 



<210> 89 
<211> 1501 
<212> PRT 

<213> Candida albicans 
<400> 89 

Met Ser Asp Ser Lys Met Ser Ser Gin Asp Glu Ser Lys Leu Glu Lys 
15 10 15 
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Ala lie Ser Gin Asp Ser Ser Ser Glu Asn His Ser He Asn Glu Tyr 
20 25 30 

His Gly Phe Asp Ala His Thr Ser Glu Asn He Gin Asn Leu Ala Arg 
35 40 45 



10 



Thr Phe Thr His Asp Ser Phe Lys Asp Asp Ser Ser Ala Gly Leu Leu 
50 55 60 



15 



Lys Tyr Leu Thr His Met Ser Glu Val Pro Gly Val Asn Pro Tyr Glu 
65 70 75 80 



20 



His Glu Glu lie Asn Asn Asp Gin Leu Asn Pro Asp Ser Glu Asn Phe 
85 90 95 

Asn Ala Lys Phe Trp Val Lys Asn Leu Arg Lys Leu Phe Glu Ser Asp 
100 105 110 



25 



Pro Glu Tyr Tyr Lys Pro Ser Lys Leu Gly He Gly Tyr Arg Asn Leu 
115 120 125 



40 



Arg Ala Tyr Gly Val Ala Asn Asp Ser Asp Tyr Gin pro Thr Val Thr 
130 135 140 

Asn Ala Leu Trp Lys Leu Ala Thr Glu Gly Phe Arg His Phe Gin Lys 
145 150 155 160 

Asp Asp Asp Ser Arg Tyr Phe Asp He Leu Lys Ser Met Asp Ala He 
165 170 175 

Met Arg Pro Gly Glu Leu Thr Val Val Leu Gly Arg Pro Gly Ala Gly 
180 185 190 

Cys Ser Thr Leu Leu Lys Thr He Ala Val Asn Thr Tyr Gly Phe His 
195 200 205 



45 



He Gly Lys Glu Ser Gin He Thr Tyr Asp Gly Leu Ser Pro His Asp 
210 215 220 



50 



He Glu Arg His Tyr Arg Gly Asp Val lie Tyr Ser Ala Glu Thr Asp 
225 230 235 240 

Val His Phe Pro His Leu Ser Val Gly Asp Thr Leu Glu Phe Ala Ala 
245 250 255 



55 



Arg Leu Arg Thr Pro Gin Asn Arg Gly Glu Gly He Asp Arg Glu Thr 
260 265 270 
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Tyr Ala Lys His Met Ala Ser Val Tyr Met Ala Thr Tyr Gly Leu Ser 
275 280 285 

His Thr Arg Asn Thr Asn Val Gly Asn Asp Phe Val Arg Gly Val Ser 
290 295 300 



w 



Gly Gly Glu Arg Lys Arg Val Ser He Ala Glu Ala Ser Leu Ser Gly 
305 310 315 320 



15 



Ala Asn He Gin Cys Trp Asp Asn Ala Thr Arg Gly Leu Asp Ser Ala 
325 330 335 



20 



Thr Ala Leu Glu Phe He Arg Ala Leu Lys Thr Ser Ala Val He Leu 
340 345 350 

Asp Thr Thr Pro Leu He Ala He Tyr Gin Cys Ser Gin Asp Ala Tyr 
355 360 365 



25 



Asp Leu Phe Asp Lys Val Val Val Leu. Tyr Glu Gly Tyr Gin He Phe 
370 375 380 



30 



Phe Gly Lys Ala Thr Lys Ala Lys Glu Tyr Phe Glu Lys Met Gly Trp 
385 390 395 400 

Lys Cys Pro Gin Arg Gin Thr Thr Ala Asp Phe Leu Thr Ser Leu Thr 
405 410 415 



35 



Asn Pro Ala Glu Arg Glu Pro Leu Pro Gly Tyr Glu Asp Lys Val Pro 
420 425 430 



40 



Arg Thr Ala Gin Glu Phe Glu Thr Tyr Trp Lys Asn Ser Pro Glu Tyr 
435 440 445 

Ala Glu Leu Thr Lys Glu He Asp Glu Tyr Phe Val Glu Cys Glu Arg 
450 455 460 



45 



Ser Asn Thr Arg Glu Thr Tyr Arg Glu Ser His Val Ala Lys Gin Ser 
465 470 475 480 



50 



Asn Asn Thr Arg Pro Ala Ser Pro Tyr Thr Val Ser Phe Phe Met Gin 
485 490 495 

Val Arg Tyr Gly Val Ala Arg Asn Phe Leu Arg Met Lys Gly Asp Pro 
500 505 510 



55 



Ser He Pro He Phe Ser Val Phe Gly Gin Leu Val Met Gly Leu He 
515 520 525 



242 



EP 1217 066 A1 



Leu Ser Ser Val Phe Tyr Asn Leu Ser Gin Thr Thr Gly Ser Phe Tyr 
530 535 540 

Tyr Arg Gly Ala Ala Met Phe Phe Ala Val Leu Phe Asn Ala Phe Ser 
545 550 555 560 

10 Ser Leu Leu Glu lie Met Ser Leu Phe Glu Ala Arg Pro lie Val Glu 

565 570 575 



15 



20 



30 



40 



45 



50 



-55 



Lys His Lys Lys Tyr Ala Leu Tyr Arg Pro Ser Ala Asp Ala Leu Ala 
580 585 590 

Ser lie lie Ser Glu Leu Pro Val Lys Leu Ala Met Ser Met Ser Phe 
595 600 605 

Asn Phe Val Phe Tyr Phe Met Val Asn Phe Arg Arg Asn Pro Gly Arg 
610 615 620 



Phe Phe Phe Tyr Trp Leu Met Cys lie Trp Cys Thr Phe Val Met Ser 
25 625 630 635 640 

His Leu Phe Arg Ser lie Gly Ala Val Ser Thr Ser He Ser Gly Ala 
645 650 655 



Met Thr Pro Ala Thr Val Leu Leu Leu Ala Met Val He Tyr Thr Gly 
660 665 670 



Phe Val He Pro Thr Pro Ser Met Leu Gly Trp Ser Arg Trp He Asn 
35 675 680 685 

Tyr He Asn Pro Val Gly Tyr Val Phe Glu Ser Leu Met Val Asn Glu 

690 695 700 



Phe His Gly Arg Glu Phe Gin Cys Ala Gin Tyr Val Pro Ser Gly Pro 
705 710 715 720 

Gly Tyr Glu Asn He Ser Arg Ser Asn Gin Val Cys Thr Ala Val Gly 
725 730 735 

Ser Val Pro Gly Asn Glu Met Val Ser Gly Thr Asn Tyr Leu Ala Gly 
740 745 750 

Ala Tyr Gin Tyr Tyr Asn Ser His Lys Trp Arg Asn Leu Gly He Thr 
755 760 765 

lie Gly Phe Ala Val Phe Phe Leu Ala He Tyr He Ala Leu Thr Glu 
770 775 780 
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Phe Asn Lys Gly Ala Met Gin Lys Gly Glu He Val Leu Phe Leu Lys 
785 790 795 800 

Gly Ser Leu Lys Lys His Lys Arg Lys Thr Ala Ala Ser Asn Lys Gly 
805 810 815 

Asp He Glu Ala Gly Pro Val Ala Gly Lys Leu Asp Tyr Gin Asp Glu 
820 825 830 

Ala Glu Ala Val Asn Asn Glu Lys Phe Thr Glu Lys Gly Ser Thr Gly 
835 840 845 

Ser Val Asp Phe Pro Glu Asn Arg Glu lie Phe Phe Trp Arg Asp Leu 
850 855 860 

Thr Tyr Gin Val Lys He Lys Lys Glu Asp Arg Val He Leu Asp His 
865 870 875 880 

Val Asp Gly Trp Val Lys Pro Gly Gin He Thr Ala Leu Met Gly Ala 
885 890 895 

Ser Gly Ala Gly Lys Thr Thr Leu Leu Asn Cys Leu Ser Glu Arg Val 
900 905 910 

Thr Thr Gly He He Thr Asp Gly Glu Arg Leu Val Asn Gly His Ala 
915 920 925 

Leu Asp Ser Ser Phe Gin Arg Ser He Gly Tyr Val Gin Gin Gin Asp 
930 935 940 

Val His Leu Pro Thr Ser Thr Val Arg Glu Ala Leu Gin Phe Ser Ala 
945 950 955 960 

Tyr Leu Arg Gin Ser Asn Lys He Ser Lys Lys Glu Lys Asp Asp Tyr 
965 970 975 

Val Asp Tyr Val He Asp Leu Leu Glu Met Thr Asp Tyr Ala Asp Ala 
980 985 990 

Leu Val Gly Val Ala Gly Glu Gly Leu Asn Val Glu Gin Arg Lys Arg 
995 1000 1005 

Leu Thr He Gly Val Glu Leu Val Ala Lys Pro Lys Leu Leu Leu Phe 
1010 1015 1020 

Leu Asp Glu Pro Thr Ser Gly Leu Asp Ser Gin Thr Ala Trp Ser He 
1025 1030 1035 1040 
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Cys Lys Leu Met Arg Lys Leu Ala Asp His Gly Glu Ala lie lieu Cys 
1045 1050 1055 

Thr He His Gin Pro Ser Ala Leu He Met Ala Glu Phe Asp Arg Leu 
1060 1065 1070 

Leu Phe Leu Gin Lys Gly Gly Arg Thr Ala Tyr Phe Gly Glu Leu Gly 
1075 1080 1085 

Glu Asn Cys Gin Thr Met He Asn Tyr Phe Glu Lys Tyr Gly Ala Asp 
1090 1095 1100 

Pro Cys Pro Lys Glu Ala Asn Pro Ala Glu Trp Met Leu Gin Val Val 
1105 1110 1115 1120 

Gly Ala Ala Pro Gly Ser His Ala Lys Gin Asp Tyr Phe Glu Val Trp 
1125 1130 1135 

Arg Asn Ser Ser Glu Tyr Gin Ala Val Arg Glu Glu He Asn Arg Met 
1140 1145 1150 

Glu Ala Glu Leu Ser Lys Leu Pro Arg Asp Asn Asp Pro Glu Ala Leu 
1155 1160 1165 

Leu Lys Tyr Ala Ala Pro Leu Trp Lys Gin Tyr Leu Leu Val Ser Trp 
1170 1175 1180 

Arg Thr He Val Gin Asp Trp Arg Ser Pro Gly Tyr He Tyr Ser Lys 
1185 1190 1195 1200 

He Phe Leu Val Val Ser Ala Ala Leu Phe Asn Gly Phe Ser Phe Phe 
1205 1210 1215 

Lys Ala Lys Asn Asn Met Gin Gly Leu Gin Asn Gin Met Phe Ser Val 
1220 1225 1230 

Phe Met Phe Phe lie Pro Phe Asn Thr Leu Val Gin Gin Met Leu Pro 
1235 1240 1245 

Tyr Phe Val Lys Gin Arg Asp Val Tyr Glu Val Arg Glu Ala Pro Ser 
1250 1255 1260 

Arg Thr Phe Ser Trp Phe Ala Phe lie Ala Gly Gin He Thr Ser Glu 
1265 1270 1275 1280 

lie Pro Tyr Gin Val Ala Val Gly Thr He Ala Phe Phe Cys Trp Tyr 
1285 1290 1295 
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Tyr Pro Leu Gly Leu Tyr Asn Asn Ala Thr Pro Thr Asp Ser Val Asn 
1300 1305 1310 

Pro Arg Gly Val Leu Met Trp Met Leu Val Thr Ala Phe Tyr Val Tyr 
1315 1320 1325 

Thr Ala Thr Met Gly Gin Leu Cys Met Ser Phe Ser Glu Leu Ala Asp 
1330 1335 1340 

Asn Ala Ala Asn Leu Ala Thr Leu Leu Phe Thr Met Cys Leu Asn Phe 
1345 1350 1355 1360 

Cys Gly Val Leu Ala Gly Pro Asp Val Leu Pro Gly Phe Trp lie Phe 
1365 1370 1375 

Met Tyr Arg Cys Asn Pro Phe Thr Tyr Leu Val Gin Ala Met Leu Ser 
1380 1385 1390 

Thr Gly Leu Ala Asn Thr Phe Val Lys Cys Ala Glu Arg Glu Tyr Val 
1395 1400 1405 

Ser Val Lys Pro Pro Asn Gly Glu Ser Cys Ser Thr Tyr Leu Asp Pro 
1410 1415 1420 

Tyr He Lys Phe Ala Gly Gly Tyr Phe Glu Thr Arg Asn Asp Gly Ser 
1425 1430 1435 1440 

Cys Ala Phe Cys Gin Met Ser Ser Thr Asn Thr Phe Leu Lys Ser Val 
1445 1450 1455 

Asn Ser Leu Tyr Ser Glu Arg Trp Arg Asn Phe Gly lie Phe He Ala 
1460 1465 1470 

Phe He Ala He Asn He He Leu Thr Val lie Phe Tyr Trp Leu Ala 
1475 1480 1485 

Arg Val Pro Lys Gly Asn Arg Glu Lys Lys Asn Lys Lys 
1490 1495 1500 



<210> 90 
<211> 1499 
<212> PRT 

<213> Candida albicans 
<400> 90 
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Met Ser Thr Ala Asn Thr Ser Leu Ser Gin Gin Leu Asp Glu Asn Pro 
15 10 15 

Trp Val Asp Ala Ser Asp Asn Ser Ser Val Gin Glu Tyr Gin Gly Phe 
20 25 30 

Asp Ala Thr Ala Ser His Asn lie Gin Asp Leu Ala Arg Lys Leu Thr 
35 40 45 

His Gly Ser Tnr Asn Gly Asp His His Ser Ala Asn Asp Leu Ala Arg 
50 55 60 

Tyr Leu Ser His Met Ser Asp lie Pro Gly Val Ser Pro Phe Asn Gly 
65 70 75 80 

Asn lie Ser His Glu Gin Leu Asp Pro Asp Ser Glu Asn Phe Asn Ala 
85 90 95 

Lys Tyr Trp Val Lys Asn Leu Lys Lys Leu Phe Glu Ser Asp Ser Asp 
100 105 110 

Tyr Tyr Lys Pro Ser Lys Leu Gly Val Ala Tyr Arg Asn Leu Arg Ala 
115 120 125 

Tyr Gly lie Ala Asn Asp Ser Asp Tyr Gin Pro Thr Val Thr Asn Ala 
130 135 140 

Leu Trp Lys Phe Thr Thr Glu Ala lie Asn Lys Leu Lys Lys Pro Asp 
145 150 155 160 

Asp Ser Lys Tyr Phe Asp Tie Leu Lys Ser Met Asp Ala lie Met Arg 
165 170 175 

Pro Gly Glu Leu Thr Val Val Leu Gly Arg Pro Gly Ala Gly Cys Ser 
180 185 190 

Thr Leu Leu Lys Thr lie Ala Val Asn Thr Tyr Gly Phe His lie Gly 
195 200 205 

Lys Glu Ser Gin He Thr Tyr Asp Gly Leu Ser Pro His Asp lie Glu 
210 215 220 

Arg His Tyr Arg Gly Asp Val He Tyr Ser Ala Glu Thr Asp Val His 
225 230 235 240 



Phe Pro His Leu Ser Val Gly Asp Thr Leu Glu Phe Ala Ala Arg Leu 
245 250 255 
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Arg Thr Pro Gin Asn Arg Gly Glu GXy lie Asp Arg Glu Thr Tyr Ala 
260 265 270 

Lys His Met Ala Ser Val Tyx Met Ala Thr Tyr Gly Leu Ser His Thr 
275 280 285 



w 



Arg Asn Thr Asn Val Gly Asn Asp Phe Val Arg Gly Val Ser Gly Gly 
290 295 300 



15 



Glu Arg Lys Arg Val Ser lie Ala Glu Ala Ser Leu Ser Gly Ala Asn 
305 310 315 320 

lie Gin Cys Trp Asp Asn Ala Thr Arg Gly Leu Asp Ser Ala Thr Ala 
325 330 335 



20 



Leu Glu Phe He Arg Ala Leu Lys Thr Ser Ala Thr He Leu Asp Thr 
340 345 350 



25 



Thr Pro Leu He Ala He Tyr Gin Cys Ser Gin Asp Ala Tyr Glu Leu 
355 360 365 

Phe Asp Asn Val Val Val Leu Tyr Glu Gly Tyr Gin He Phe Phe Gly 
370 375 380 

Lys Ala Ser Lys Ala Lys Glu Tyr Phe Glu Asn Met Gly Trp Lys Cys 
385 390 395 400 

Pro Gin Arg Gin Thr Thr Ala Asp Phe Leu Thr Ser Leu Thr Asn Pro 
405 410 415 

Ala Glu Arg Glu Pro Leu Pro Gly Tyr Glu Asp Lys Val Pro Arg Thr 
420 425 430 



40 



Ala Gin Glu Phe Glu Thr Phe Trp Lys Asn Ser Pro Glu Tyr Ala Glu 
435 440 445 



45 



Leu Thr Lys Glu He Asp Glu Tyr Phe Val Glu Cys Glu Arg Ser Asn 
450 455 460 



Thr Gly Glu Thr Tyr Arg Glu Ser His Val Gly Lys Gin Ser Asn Asn 
465 470 475 480 



50 



Thr Arg Pro Ser Ser Pro Tyr Thr Val Ser Phe Phe Met Gin Val Arg 
485 490 495 



55 



Tyr Val He Ala Arg Asn Phe Leu Arg Met Lys Gly Asp Pro Ser He 
500 505 510 



248 



EP 1217 066 A1 



Pro Leu lie Ser lie Leu Ser Gin Leu Val Met Gly Leu lie Leu Ala 
515 520 525 

Ser Val Phe Phe Asn Leu Arg Lys Ser Thr Asp Thr Phe Tyr Phe Arg 
530 535 540 

Gly Gly Ala Leu Phe Phe Ser Val Leu Phe Asn Ala Phe Ser Ser Leu 
545 550 555 560 

Leu Glu lie Leu Ser Leu Tyr Glu Ala Arg Pro lie Val Glu Lys His 
565 570 575 

Arg Lys Tyr Ala Leu Tyr Arg Pro Ser Ala Asp Ala Leu Ala Ser lie 
580 585 590 

lie Ser Glu Leu Pro Val Lys Leu Leu Met Thr Met Ser Phe Asn He 
595 600 605 

Val Tyr Tyr Phe Met Val Asn Leu Arg Arg Thr Ala Gly Asn Phe Phe 
610 615 620 

Phe Tyr Trp Leu Met Cys Ala Ser Cys Thr Leu Val Met Ser His Met 
625 630 635 640 

Phe Arg Ser He Gly Ala val Thr Thr Thr He Ala Thr Ala Met Ser 
645 650 655 

Leu Ser Thr Val Phe Leu Leu Ala Met He He Tyr Ala Gly Phe Val 
660 665 670 

Leu Pro He Pro Tyr He Leu Gly Trp Ser Arg Trp He Arg Tyr He 
675 680 685 

Asn Pro Val Thr Tyr He Phe Glu Ser Leu Met Val Asn Glu Phe His 
690 695 700 

Gly Arg Glu Phe Glu Cys Gly Gin Tyr He Pro Ser Gly Pro Gly Phe 
705 710 715 720 

Glu Asn Leu Pro Val Glu Asn Lys Val Cys Thr Thr Val Gly Ser Thr 
725 730 735 

Pro Gly Ser Thr Val Val Gin Gly Thr Glu Tyr He Lys Leu Ala Tyr 
740 745 750 



Gin Phe Tyr Ser Ser His Lys Trp Arg Asn Phe Gly He Thr Val Ala 
755 760 765 



249 



EP 1 217 066 A1 



Phe Ala Val Phe Phe Leu Gly Val Tyr Val Ala Leu Thr Glu Phe Asn 
770 775 780 

Lys Gly Ala Ser Gin Lys Gly Glu He Val Leu Phe Leu Lys Gly Ser 
785 790 795 800 

Leu Lys Lys His Lys Arg Lys Thr Ala Ala Ser Asn Lys Gly Asp He 
805 810 815 

Glu Ala Gly Pro Val Ala Gly Lys Leu Asp Tyr Gin Asp Glu Ala Glu 
820 825 830 

Ala Val Asn Asn Glu Lys Phe Thr Glu Lys Gly Ser Thr Gly Ser val 
835 840 845 

Asp Phe Pro Glu Asn Arg Glu He Phe Phe Trp Arg Asp Leu Thr Tyr 
850 855 860 

Gin Val Lys He Lys Lys Glu Asp Arg Val He Leu Asp His Val Asp 
865 870 875 880 

Gly Trp Val Lys Pro Gly Gin He Thr Ala Leu Met Gly Ala Ser Gly 
885 890 895 

Ala Gly Lys Thr Thr Leu Leu Asn Cys Leu Ser Glu Arg Val Thr Thr 
900 905 910 

Gly He He Thr Asp Gly Glu Arg Leu Val Asn Gly His Ala Leu Asp 
915 920 925 

Ser Ser Phe Gin Arg Ser lie Gly Tyr Val Gin Gin Gin Asp Val His 
930 935 940 

Leu Glu Thr Thr Thr Val Arg Glu Ala Leu Gin Phe Ser Ala Tyr Leu 
945 950 955 960 

Arg Gin Ser Asn Lys He Ser Lys Lys Glu Lys Asp Asp Tyr Val Asp 
965 970 975 

Tyr Val He Asp Leu Leu Glu Met Thr Asp Tyr Ala Asp Ala Leu Val 
980 985 990 

Gly Val Ala Gly Glu Gly Leu Asn Val Glu Gin Arg Lys Arg Leu Thr 
995 1000 1005 

He Gly Val Glu Leu Val Ala Lys Pro Lys Leu Leu Leu Phe Leu Asp 
1010 1015 1020 
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Glu Pro Thr Ser Gly Leu Asp Ser Gin Thr Ala Trp Ser lie Cys Lys 
L025 1030 1035 1040 

Leu Met Arg Lys Leu Ala Asp His Gly Gin Ala lie Leu Cys Thr lie 
1045 1050 1055 

His Gin Pro Ser Ala Leu lie Met Ala Glu Phe Asp Lys Leu Leu Phe 
1060 1065 1070 

Leu Gin Lys Gly Gly Arg Thr Ala Tyr Phe Gly Glu Leu Gly Glu Asn 
1075 1080 1085 

Cys Gin Thr Met lie Asn Tyr Phe Glu Lys Tyr Gly Ala Asp Pro Cys 
1090 1095 1100 

Pro Lys Glu Ala Asn Pro Ala Glu Trp Met Leu Gin Val Val Gly Ala 
1105 1110 1115 1120 

Ala Pro Gly Ser His Ala Lys Gin Asp Tyr Phe Glu Val Trp Arg Asn 
1125 1130 1135 

Ser Ser Glu Tyr Gin Ala Val Arg Glu Glu lie Asn Arg Met Glu Ala 
1140 1145 1150 

Glu Leu Ser Lys Leu Pro Arg Asp Asn Asp Pro Glu Ala Leu Leu Lys 
1155 1160 1165 

Tyr Ala Ala Pro Leu Trp Lys Gin Tyr Leu Leu Val Ser Trp Arg Thr 
1170 1175 1180 

lie Val Gin Asp Trp Arg Ser Pro Gly Tyr lie Tyr Ser Lys Leu He 
1185 1190 1195 1200 

Leu Val He Ser Ser Ser Leu Phe He Gly Phe Ser Phe Phe Lys Ser 
1205 1210 1215 

Lys Asn Asn Leu Gin Gly Leu Gin Ser Gin Met Leu Ala Val Phe Met 
1220 1225 1230 

Phe Phe Val Pro Phe Thr Thr Phe He Asp Gin Met Leu Pro Tyr Phe 
1235 1240 1245 

Val Lys His Arg Ala Val Tyr Glu Val Arg Glu Ala Pro Ser Arg Thr 
1250 1255 1260 

Phe Ser Trp Phe Ala Phe He Ala Gly Gin He Thr Ser Glu He Pro 
1265 1270 1275 1280 
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Phe Gin He Val Val Gly Thr He Ser Tyr Phe Cys Trp Tyr Tyr Pro 
1285 1290 1295 

Val Gly Leu Tyr Ala Asn Ala Glu Pro Thr Asp Ser Val Asn Ser Arg 
1300 1305 1310 

Gly Val Leu Met Trp Met Leu Leu Thr Ala Phe Tyr Val Tyr Thr Ser 
1315 1320 1325 

Thr Met Gly Gin Leu Ala He Ser Leu Asn Glu Leu He Asp Asn Ala 
1330 1335 1340 

Ala Asn Leu Ala Thr Thr Leu Phe Thr Leu Cys Leu Met Phe Cys Gly 
1345 1350 1355 1360 

Val Leu Ala Gly Pro Asn Val He Pro Gly Phe Trp He Phe Met Tyr 
1365 1370 1375 

Arg Cys Asn Pro Phe Thr Tyr Leu He Gin Ala He Leu Ser Thr Gly 
1380 1385 1390 

Leu Ala Asn Ala Lys Val Thr Cys Ala Pro Arg Glu Leu Val Thr Leu 
1395 1400 1405 

Lys Pro Pro Met Gly Glu Thr Cys Ser Ser Phe He Gly Pro Tyr Thr 
1410 1415 1420 

Glu Ala Ala Gly Gly Tyr Phe Ser Thr Asn Ser Asp Gly Thr Cys Ser 
1425 1430 1435 1440 

Val Cys Arg He Asp Ser Thr Asn Gin Phe Leu Glu Ser He Asn Ala 
1445 1450 1455 

Leu Phe Ser Gin Arg Trp Arg Asn Phe Gly He Phe Val Ala Phe lie 
1460 1465 1470 

Gly He Asn He He Leu Thr lie Phe Phe Tyr Trp Leu Ala Arg Val 
1475 1480 1485 

Pro Lys Gly Asn Arg Glu Lys Lys Met Lys Lys 
1490 1495 



<210> 91 
<211> 1511 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 91 

Met Pro Glu Ala Lys Leu Asn Asn Asn Val Asn Asp Val Thr Ser Tyr 
15 10 15 

Ser Ser Ala Ser Ser Ser Thr Glu Asn Ala Ala Asp Leu His Asn Tyr 
20 25 30 

Asn Gly Phe Asp Glu His Thr Glu Ala Arg lie Gin Lys Leu Ala Arg 
35 40 45 

Thr Leu Thr Ala Gin Ser Met Gin Asn Ser Thr Gin Ser Ala Pro Asn 
50 55 60 

Lys Ser Asp Ala Gin Ser lie Phe Ser Ser Gly Val Glu Gly Val Asn 
65 70 75 80 

Pro lie Phe Ser Asp Pro Glu Ala Pro Gly Tyr Asp Pro Lys Leu Asp 
85 90 95 

25 Pro Asn Ser Glu Asn Phe Ser Ser Ala Ala Trp Val Lys Asn Met Ala 

100 105 110 



10 



is 



20 



30 



His Leu Ser Ala Ala Asp Pro Asp Phe Tyr Lys Pro Tyr Ser Leu Gly 
115 120 125 

Cys Ala Trp Lys Asn Leu Ser Ala Ser Gly Ala Ser Ala Asp Val Ala 
130 135 140 

55 Tyr Gin Ser Thr Val Val Asn lie Pro Tyr Lys lie Leu Lys Ser Gly 

145 150 155 160 

Leu Arg Lys Phe Gin Arg Ser Lys Glu Thr Asn Thr Phe Gin He Leu 
4 o 165 170 175 

Lys Pro Met Asp Gly Cys Leu Asn Pro Gly Glu Leu Leu Val Val Leu 
180 185 190 



45 



Gly Arg Pro Gly Ser Gly Cys Thr Thr Leu Leu Lys Ser He Ser Ser 
195 200 205 



Asn Thr His Gly Phe Asp Leu Gly Ala Asp Thr Lys He Ser Tyr Ser 
50 210 215 220 

Gly Tyr Ser Gly Asp Asp He Lys Lys His Phe Arg Gly Glu Val Val 
225 230 235 240 



55 



Tyr Asn Ala Glu Ala Asp Val His Leu Pro His Leu Thr Val Phe Glu 



253 



EP 1217 066 A1 



245 



250 



255 



10 



Thr Leu Val Thr Val Ala Arg Leu Lys Thr Pro Gin Asn Arg He Lys 
260 265 270 

Gly Val Asp Arg Glu Ser Tyr Ala Asn His Leu Ala Glu Val Ala Met 
275 280 285 

Ala Thr Tyr Gly Leu Ser His Thr Arg Asn Thr Lys Val Gly Asn Asp 
290 295 300 



15 



He Val Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Val Ser He Ala 
305 310 315 320 



20 



Glu Val Ser He Cys Gly Ser Lys Phe Gin Cys Trp Asp Asn Ala Thr 
325 330 335 



Arg Gly Leu Asp Ser Ala Thr Ala Leu Glu Phe He Arg Ala Leu Lys 
340 345 350 



25 



Thr Gin Ala Asp He Ser Asn Thr Ser Ala Thr Val Ala He Tyr Gin 
355 360 365 



30 



Cys Ser Gin Asp Ala Tyr Asp Leu Phe Asn Lys Val Cys Val Leu Asp 
370 375 380 



35 



Asp Gly Tyr Gin He Tyr Tyr Gly Pro Ala Asp Lys Ala Lys Lys Tyr 
385 390 395 400 

Phe Glu Asp Met Gly Tyr Val Cys Pro Ser Arg Gin Thr Thr Ala Asp 
405 410 415 



Phe Leu Thr Ser Val Thr Ser Pro Ser Glu Arg Thr Leu Asn Lys Asp 
420 425 430 



45 



Met Leu Lys Lys Gly He His He Pro Gin Thr Pro Lys Glu Met Asn 
435 440 445 

Asp Tyr Trp Val Lys Ser Pro Asn Tyr Lys Glu Leu Met Lys Glu Val 
450 455 460 



50 



Asp Gin Arg Leu Leu Asn Asp Asp Glu Ala Ser Arg Glu Ala He Lys 
465 470 475 480 



55 



Glu Ala His He Ala Lys Gin Ser Lys Arg Ala Arg Pro Ser Ser Pro 
485 490 495 

Tyr Thr Val Ser Tyr Met Met Gin Val Lys Tyr Leu Leu He Arg Asn 
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500 



505 



510 



W 



Met Trp Arg Leu Arg Asn Asn He Gly Phe Thr Leu Phe Met He Leu 
515 520 525 

Gly Asn Cys Ser Met Ala Leu He Leu Gly Ser Met Phe Phe Lys He 
530 535 540 

Met Lys Lys Gly Asp Thr Ser Thr Phe Tyr Phe Arg Gly Ser Ala Met 
545 550 555 560 



15 



Phe Phe Ala He Leu Phe Asn Ala Phe Ser Ser Leu Leu Glu lie Phe 
565 570 575 



20 



Ser Leu Tyr Glu Ala Arg Pro He Thr Glu Lys His Arg Thr Tyr Ser 
580 585 590 

Leu Tyr His Pro Ser Ala Asp Ala Phe Ala Ser Val Leu Ser Glu He 
595 600 605 



25 



Pro Ser Lys Leu He He Ala Val Cys Phe Asn He He Phe Tyr Phe 
610 615 620 



30 



Leu Val Asp Phe Arg Arg Asn Gly Gly Val Phe Phe Phe Tyr Leu Leu 
625 630 635 640 



He Asn He Val Ala Val Phe Ser Met Ser His Leu Phe Arg Cys Val 
645 650 655 

Gly Ser Leu Thr Lys Thr Leu Ser Glu Ala Met Val Pro Ala Ser Met 
660 665 670 



40 



Leu Leu Leu Ala Leu Ser Met Tyr Thr Gly Phe Ala lie Pro Lys Lys 
675 680 685 



Lys lie Leu Arg Trp Ser Lys Trp lie Trp Tyr He Asn Pro Leu Ala 
690 695 700 



45 



Tyr Leu Phe Glu Ser Leu Leu lie Asn Glu Phe His Gly lie Lys Phe 
705 710 715 720 



50 



Pro Cys Ala Glu Tyr Val Pro Arg Gly Pro Ala Tyr Ala Asn He Ser 
725 730 735 



55 



Ser Thr Glu Ser Val Cys Thr Val Val Gly Ala Val Pro Gly Gin Asp 
740 745 750 

Tyr Val Leu Gly Asp Asp Phe lie Arg Gly Thr Tyr Gin Tyr Tyr His 
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755 



760 



765 



10 



Lys Asp Lys Trp Arg Gly Phe Gly He Gly Met Ala Tyr Val Val Phe 
770 775 780 

Phe Phe Phe Val Tyr Leu Phe Leu Cys Glu Tyr Asn Glu Gly Ala Lys 
785 790 795 800 

Gin Lys Gly Glu He Leu Val Phe Pro Arg Ser He Val Lys Arg Met 
805 810 815 



15 



Lys Lys Arg Gly Val Leu Thr Glu Lys Asn Ala Asn Asp Pro Glu Asn 
820 825 830 



20 



Val Gly Glu Arg Ser Asp Leu Ser Ser Asp Arg Lys Met Leu Gin Glu 
835 840 845 



Ser Ser Glu Glu Glu Ser Asp Thr Tyr Gly Glu He Gly Leu Ser Lys 
850 855 860 



25 



Ser Glu Ala He Phe His Trp Arg Asn Leu Cys Tyr Glu Val Gin He 
865 870 875 880 



30 



Lys Ala Glu Thr Arg Arg He Leu Asn Asn Val Asp Gly Trp Val Lys 
8B5 890 895 



Pro Gly Thr Leu Thr Ala Leu Met Gly Ala Ser Gly Ala Gly Lys Thr 
900 905 910 



35 



Thr Leu Leu Asp Cys Leu Ala Glu Arg Val Thr Met Gly Val He Thr 
915 920 925 



40 



Gly Asp He Leu Val Asn Gly He Pro Arg Asp Lys Ser Phe Pro Arg 
930 935 940 



45 



Ser He Gly Tyr Cys Gin Gin Gin Asp Leu His Leu Lys Thr Ala Thr 
945 950 955 960 

Val Arg Glu Ser Leu Arg Phe Ser Ala Tyr Leu Arg Gin Pro Ala Glu 
965 970 975 



50 



Val Ser He Glu Glu Lys Asn Arg Tyr Val Glu Glu Val He Lys He 
980 985 990 



55 



Leu Glu Met Glu Lys Tyr Ala Asp Ala Val Val Gly Val Ala Gly Glu 
995 1000 1005 

Gly Leu Asn Val Glu Gin Arg Lys Arg Leu Thr He Gly Val Glu Leu 
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1010 1015 1020 

Thr Ma Lys Pro Lys Leu Leu Val Phe Leu Asp Glu Pro Thr Ser Gly 
1025 1030 1035 ' 1040 

Leu Asp Ser Gin Thr Ala Trp Ser He Cys Gin Leu Met Lys Lys Leu 
1045 1050 1055 

Ala Asn His Gly Gin Ala lie Leu Cys Thr lie His Gin Pro Ser Ala 
1060 1065 1070 



He Leu Met Gin Glu Phe Asp Arg 
1075 1080 

Lys Thr Val Tyr Phe Gly Asp Leu 
1090 1095 

Asp Tyr Phe Glu Ser His Gly Ala 
1105 1110 

Pro Ala Glu Trp Met Leu Glu Val 
1125 



Leu Leu Phe Met Gin Arg Gly Gly 
1085 

Gly Glu Gly Cys Lys Thr Met He 
1100 

His Lys Cys Pro Ala Asp Ala Asn 
1115 1120 

Val Gly Ala Ala Pro Gly Ser His 
1130 1135 



Ala Asn Gin Asp Tyr Tyr Glu Val Trp Arg Asn Ser Glu Glu Tyr Arg 
1140 1145 1150 

Ala Val Gin Ser Glu Leu Asp Trp Met Glu Arg Glu Leu Pro Lys Lys 
1155 1160 1165 

Gly Ser He Thr Ala Ala Glu Asp Lys His Glu Phe Ser Gin Ser He 
1170 1175 1180 

He Tyr Gin Thr Lys Leu Val Ser He Arg Leu Phe Gin Gin Tyr Trp 
1185 1190 1195 1200 

Arg Ser Pro Asp Tyr Leu Trp Ser Lys Phe He Leu Thr lie Phe Asn 
1205 1210 1215 

Gin Leu Phe He Gly Phe Thr Phe Phe Lys Ala Gly Thr Ser Leu Gin 
1220 1225 1230 

Gly Leu Gin Asn Gin Met Leu Ala Val Phe Met Phe Thr Val He Phe 
1235 1240 1245 

Asn Pro He Leu Gin Gin Tyx Leu Pro Ser Phe Val Gin Gin Arg Asp 
1250 1255 1260 

Leu Tyr Glu Ala Arg Glu Arg Pro Ser Arg Thr Phe Ser Trp He Ser 
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1265 1270 1275 1280 

Phe lie Phe Ala Gin lie Phe Val Glu Val Pro Trp Asn lie I/eu Ala 
1285 1290 1295 

Gly Thr lie Ala Tyr Phe He Tyr Tyr Tyr Pro He Gly Phe Tyr Ser 
1300 1305 1310 

Asn Ala Ser Ala Ala Gly Gin Leu His Glu Arg Gly Ala Leu Phe Trp 
1315 1320 1325 

Leu Phe Ser Cys Ala Phe Tyr Val Tyr Val Gly Ser Met Gly Leu Leu 
1330 1335 1340 

Val He Ser Phe Asn Gin Val Ala Glu Ser Ala Ala Asn Leu Ala Ser 
1345 1350 1355 1360 

Leu Leu Phe Thr Met Ser Leu Ser Phe Cys Gly Val Met Thr Thr Pro 
1365 1370 1375 

Ser Ala Met Pro Arg Phe Trp He Phe Met Tyr Arg Val Ser Pro Leu 
1380 1385 1390 

Thr Tyr Phe He Gin Ala Leu Leu Ala Val Gly Val Ala Asn Val Asp 
1395 1400 1405 

Val Lys Cys Ala Asp Tyr Glu Leu Leu Glu Phe Thr Pro Pro Ser Gly 
1410 1415 1420 

Met Thr Cys Gly Gin Tyr Met Glu Pro Tyr Leu Gin Leu Ala Lys Thr 
1425 1430 1435 1440 

Gly Tyr Leu Thr Asp Glu Asn Ala Thr Asp Thr Cys Ser Phe Cys Gin 
1445 1450 1455 

He Ser Thr Thr Asn Asp Tyr Leu Ala Asn Val Asn Ser Phe Tyr Ser 
1460 1465 1470 

Glu Arg Trp Arg Asn Tyr Gly He Phe He Cys Tyr He Ala Phe Asn 
1475 1480 1485 

Tyr He Ala Gly Val Phe Phe Tyr Trp Leu Ala Arg Val Pro Lys Lys 
1490 1495 1500 

Asn Gly Lys Leu Ser Lys Lys 
1505 1510 
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10 



20 



30 



35 



40 



45 



50 



<210> 92 
<211> 1501 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 92 

Met Ser Asn lie Lys Ser Thr Gin Asp Ser Ser His Asn Ala Val Ala 
15 10 15 



Arg Ser Ser Ser Ala Ser Phe Ala Ala Ser Glu Glu Ser Phe Thr Gly 
15 20 25 30 

lie Thr His Asp Lys Asp Glu Gin Ser Asp Thr Pro Ala Asp Lys Leu 
35 40 45 



Thr Lys Met Leu Thr Gly Pro Ala Arg Asp Thr Ala Ser Gin lie Ser 
50 55 60 



Ala Thr Val Ser Glu Met Ala Pro Asp Val Val Ser Lys Val Glu Ser 
25 65 70 75 80 

Phe Ala Asp Ala Leu Ser Arg His Thr Thr Arg Ser Gly Ala Phe Asn 
85 90 95 



Met Asp Ser Asp Ser Asp Asp Gly Phe Asp Ala His Ala lie Phe Glu 
100 105 110 

Ser Phe Val Arg Asp Ala Asp Glu Gin Gly lie His lie Arg Lys Ala 
115 120 125 

Gly Val Thr lie Glu Asp Val Ser Ala Lys Gly Val Asp Ala Ser Ala 
130 135 140 

Leu Glu Gly Ala Thr Phe Gly Asn lie Leu Cys Leu Pro Leu Thr lie 
145 150 155 160 

Phe Lys Gly lie Lys Ala Lys Arg His Gin Lys Met Arg Gin lie He 
165 170 175 

Ser Asn Val Asn Ala Leu Ala Glu Ala Gly Glu Met lie Leu Val Leu 
180 185 190 

Gly Arg Pro Gly Ala Gly Cys Ser Ser Phe Leu Lys Val Thr Ala Gly 
195 200 205 

Glu lie Asp Gin Phe Ala Gly Gly Val Ser Gly Glu Val Ala Tyr Asp 
210 215 220 
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Gly He Pro Gin Glu Glu Met Met Lys Arg Tyr Lys Ala Asp Val He 
225 230 235 240 

Tyr Asn Gly Glu Leu Asp Val His Phe Pro Tyr Leu Thr Val Lys Gin 
245 250 255 

Thr Leu Asp Phe Ala He Ala Cys Lys Thr Pro Ala Leu Arg Val Asn 
260 265 270 

Asn Val Ser Lys Lys Glu Tyr He Ala Ser Arg Arg Asp Leu Tyr Ala 
275 280 285 

Thr He Phe Gly Leu Arg His Thr Tyr Asn Thr Lys Val Gly Asn Asp 
290 295 300 

Phe Val Arg Gly Val Ser Gly Gly Glu Arg Lys Arg Val Ser He Ala 
305 310 315 320 

Glu Ala Leu Ala Ala Lys Gly Ser He Tyr Cys Trp Asp Asn Ala Thr 
325 330 335 

Arg Gly Leu Asp Ala Ser Thr Ala Leu Glu Tyr Ala Lys Ala He Arg 
340 345 350 

He Met Thr Asn Leu Leu Lys Ser Thr Ala Phe Val Thr He Tyr Gin 
355 360 365 

Ala Ser Glu Asn He Tyr Glu Thr Phe Asp Lys Val Thr Val Leu Tyr 
370 375 380 

Ser Gly Lys Gin He Tyr Phe Gly Leu He His Glu Ala Lys Pro Tyr 
385 390 395 400 

Phe Ala Lys Met Gly Tyr Leu Cys Pro Pro Arg Gin Ala Thr Ala Glu 
405 410 415 

Phe Leu Thr Ala Leu Thr Asp Pro Asn Gly Phe His Leu He Lys Pro 
420 425 430 

Gly Tyr Glu Asn Lys Val Pro Arg Thr Ala Glu Glu Phe Glu Thr Tyr 
435 440 445 

Trp Leu Asn Ser Pro Glu Phe Ala Gin Met Lys Lys Asp He Ala Ala 
450 455 460 

Tyr Lys Glu Lys Val Asn Thr Glu Lys Thr Lys Glu Val Tyr Asp Glu 
465 470 475 480 
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Ser Met Ala Gin Glu Lys Ser Lys Tyx Thr Arg Lys Lys Ser Tyr Tyr 
485 490 495 

Thr Val Ser Tyr Trp Glu Gin Val Lys Leu Cys Thr Gin Arg Gly Phe 
500 505 510 

Gin Arg lie Tyr Gly Asn Lys Ser iyr Thr Val lie Asn Val Cys Ser 
515 520 525 

Ala lie lie Gin Ser Phe He Thr Gly Ser Leu Phe Tyr Asn Thr Pro 
530 535 540 

Ser Ser Thr Ser Gly Ala Phe Ser Arg Gly Gly Val Leu Tyr Phe Ala 
545 550 555 560 

20 Leu Leu Tyr Tyr Ser Leu Met Gly Leu Ala Asn He Ser Phe Glu His 

565 570 575 
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55 



Arg Pro He Leu Gin Lys His Lys Gly Tyr Ser Leu Tyr His Pro Ser 
580 585 590 

Ala Glu Ala He Gly Ser Thr Leu Ala Ser Phe Pro Phe Arg Met He 
595 600 605 

Gly Leu Thr Cys Phe Phe He He Leu Phe Phe Leu Ser Gly Leu His 
610 615 620 



Arg Thr Ala Gly Ser Phe Phe Thr He Tyr Leu Phe Leu Thr Met Cys 

35 625 630 635 640 

Ser Glu Ala He Asn Gly Leu Phe Glu Met Val Ser Ser Val Cys Asp 

645 650 655 



Thr Leu Ser Gin Ala Asn Ser He Ser Gly He Leu Met Met Ser He 
660 665 670 

Ser Met Tyr Ser Thr Tyr Met He Gin Leu Pro Ser Met His Pro Trp 
675 680 685 

Phe Lys Trp He Ser Tyr Val Leu Pro He Arg Tyr Ala Phe Glu Ser 
690 695 700 

Met Leu Asn Ala Glu Phe His Gly Arg His Met Asp Cys Ala Asn Thr 
705 710 715 720 

Leu Val Pro Ser Gly Gly Asp Tyr Asp Asn Leu Ser Asp Asp Tyr Lys 
725 730 735 
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Val Cys Ala Phe Val Gly Ser Lys Pro Gly Gin Ser Tyr Val Leu Gly 
740 745 750 

Asp Asp Tyr Leu Lys Asn Gin Phe Gin Tyr Val Tyr Lys His Thr Trp 
755 760 765 

Arg Asn Phe Gly lie Leu Trp Cys Phe Leu Leu Gly Tyr Val Val Leu 
770 775 780 

Lys Val He Phe Thr Glu Tyr Lys Arg Pro Val Lys Gly Gly Gly Asp 
785 790 795 800 

Ala Leu He Phe Lys Lys Gly Ser Lys Arg Phe He Ala His Ala Asp 
805 810 815 

Glu Glu Ser Pro Asp Asn Val Asn Asp He Asp Ala Lys Glu Gin Phe 
820 825 830 

Ser Ser Glu Ser Ser Gly Ala Asn Asp Glu Val Phe Asp Asp Leu Glu 
835 840 845 

Ala Lys Gly Val Phe He Trp Lys Asp Val Cys Phe Thr He Pro Tyr 
850 855 860 

Glu Gly Gly Lys Arg Met Leu Leu Asp Asn Val Ser Gly Tyr Cys He 
865 870 875 880 

Pro Gly Thr Met Thr Ala Leu Met Gly Glu Ser Gly Ala Gly Lys Thr 
885 890 895 

Thr Leu Leu Asn Thr Leu Ala Gin Arg Asn Val Gly He He Thr Gly 
900 905 910 

Asp Met Leu Val Asn Gly Arg Pro He Asp Ala Ser Phe Glu Arg Arg 
915 920 925 

Thr Gly Tyr Val Gin Gin Gin Asp He His He Ala Glu Leu Thr Val 
930 935 940 

Arg Glu Ser Leu Gin Phe Ser Ala Arg Met Arg Arg Pro Gin His Leu 
945 950 955 960 

Pro Asp Ser Glu Lys Met Asp Tyr Val Glu Lys He He Arg Val Leu 
965 970 975 

Gly Met Glu Glu Tyr Ala Glu Ala Leu Val Gly Glu Val Gly Cys Gly 
980 985 990 
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Leu Asn Val Glu Gin Arg Lys Lys Leu Ser He Gly Val Glu Leu Val 
995 1000 1005 

Ala Lys Pro Asp Leu Leu Leu Phe Leu Asp Glu Pro Thr Ser Gly Leu 
1010 1015 1020 

Asp Ser Gin Ser Ser Trp Ala He He Gin Leu Leu Arg Lys Leu Ser 
1025 1030 1035 1040 

Lys Ala Gly Gin Ser He Leu Cys Thr He His Gin Pro Ser Ala Thr 
1045 1050 1055 

Leu Phe Glu Glu Phe Asp Arg Leu Leu Leu Leu Arg Lys Gly Gly Gin 
1060 1065 1070 

Thr Val Tyr Phe Gly Asp He Gly Lys Asn Ser Ala Thr He Leu Asn 
1075 1080 1085 

Tyr Phe Glu Arg Asn Gly Ala Arg Lys Cys Asp Ser Ser Glu Asn Pro 
1090 1095 1100 

Ala Glu Tyr He Leu Glu Ala He Gly Ala Gly Ala Thr Ala Ser Val 
1105 1110 1115 1120 

Lys Glu Asp Trp His Glu Lys Trp Leu Asn Ser Val Glu Phe Glu Gin 
1125 1130 1135 

Thr Lys Glu Lys Val Gin Asp Leu He Asn Asp Leu Ser Lys Gin Glu 
1140 1145 1150 

Thr Lys Ser Glu Val Gly Asp Lys Pro Ser Lys Tyr Ala Thr Ser Tyr 
1155 1160 1165 

Ala Tyr Gin Phe Arg Tyr Val Leu He Arg Thr Ser Thr Ser Phe Trp 
1170 1175 1180 

Arg Ser Leu Asn Tyr He Met Ser Lys Met Met Leu Met Leu Val Gly 
1185 1190 1195 1200 

Gly Leu Tyr He Gly Phe Thr Phe Phe Asn Val Gly Lys Ser Tyr Val 
1205 1210 1215 

Gly Leu Gin Asn Ala Met Phe Ala Ala Phe He Ser He He Leu Ser 
1220 1225 1230 

Ala Pro Ala Met Asn Gin He Gin Gly Arg Ala He Ala Ser Arg Glu 
1235 1240 1245 



263 



EP 1 217 066 A1 



Leu Phe Glu Val Arg Glu Ser Gin Ser Asn Met Phe His Trp Ser Leu 
1250 1255 1260 

Val Leu lie Thr Gin Tyr Leu Ser Glu Leu Pro Tyr His Leu Phe Phe 
1265 1270 1275 1280 

Ser Thr lie Phe Phe Val Ser Ser Tyr Phe Pro Leu Arg lie Phe Phe 
1285 1290 1295 

Glu Ala Ser Arg Ser Ala Val Tyr Phe Leu Asn Tyr Cys He Met Phe 
1300 1305 1310 

Gin Leu Tyr Tyr Val Gly Leu Gly Leu Met He Leu Tyr Met Ser Pro 
1315 1320 1325 

20 Asn Leu Pro Ser Ala Asn Val He Leu Gly Leu Cys Leu Ser Phe Met 

1330 1335 1340 



w 



15 



25 



30 



Leu Ser Phe Cys Gly Val Thr Gin Pro Val Ser Leu Met Pro Gly Phe 
1345 1350 1355 1360 

Trp Thr Phe Met Trp Lys Ala Ser Pro Tyr Thr Tyr Phe Val Gin Asn 
1365 1370 1375 

Leu Val Gly He Met Leu His Lys Lys Pro Val Val Cys Lys Lys Lys 
1380 1385 1390 

Glu Leu Asn Tyr Phe Asn Pro Pro Asn Gly Ser Thr Cys Gly Glu Tyr 
1395 1400 1405 

"fret Lys Pro Phe Leu Glu Lys Ala Thr Gly Tyr He Glu Asn Pro Asp 
1410 1415 1420 

Ala Thr Ser Asp Cys Ala Tyr Cys He Tyr Glu Val Gly Asp Asn Tyr 
1425 1430 1435 1440 

Leu Thr His He Ser Ser Lys Tyr Ser Tyr Leu Trp Arg Asn Phe Gly 
1445 1450 1455 

He Phe Trp He Tyr He Phe Phe Asn He He Ala Met Val Cys Val 
1460 1465 1470 

Tyr Tyr Leu Phe His Val Arg Gin Ser Ser Phe Leu Ser Pro Val Ser 
1475 1480 1485 

He Leu Asn Lys He Lys Asn He Arg Lys Lys Lys Gin 
1490 1495 1500 



40 



45 



50 
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Claims 

1 . A method for selectively modulating the activity of ABC transporters by influencing the dimerizatton of the nucleotide 
binding domains comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the D loop sequence of an ABC transporter, 

b) a polypeptide consisting of the D loop sequence of an ABC transporter, 

c) a peptide mimetic of any of the polypeptides of a) or b), or 

d) an antisense peptide of the potypeptdes of a) or b). 

2. A method for selectively modulating the activity of ABC transporters by influencing the dimerization of the nucleotide 
binding domains according to ciaim 1 comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQIDNOsI to 43, 

b) a polypeptide consisting of the amino acid sequence as represented in any of SEQ ID NOs 1 to 43 or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or 

d) an antisense peptide of the polypeptides of a) or b). 

3. A method for selectively modulating the activity of an ABC transporter according to claim 1 or 2, wherein said ABC 
transporter belongs to the group of multidrug transporter/P-grycoproteins comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 1 to 3, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 1 to 3 or a functional 
homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or 

d) an antisense peptide of the peptide of a) or b). 

4. A method for selectively modulating the activity of an ABC transporter according to claim 1 or 2, wherein said ABC 
transporter belongs to the group of the multidrug resistance associated proteins comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 4 to 15, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 4 to 15, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or 

d) an antisense peptide of the peptide of a) or b). 

5. A method for selectively modulating the activity of an ABC transporter according to claim 1 or 2, wherein said ABC 
transporter is a bacterial transporter comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino adds comprising the amino acid sequence represented in any of 
SEQ ID NOs 29, 37, 38 or 39, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, 
or a functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

6. A method for selectively modulating the activity of an ABC transporter according to claim 1 or 2, wherein said ABC 
transporter is a fungal transporter comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 40, 41 or 42, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 40, 41 or 42, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or 
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d) an antisense peptide of the peptide of a) or b). 

7. A method for selectively modulating the activity of an ABC transporter according to claim 1 or 2, wherein said ABC 
transporter is a protozoa! transporter comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 2, 8 or 43, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 2, 8, or 43, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

8. A method according to any of claims 5 to 7 wherein said ABC transporter is involved in bacterial, fungal or protozoal 
infection of a mammal. 

9. A method according to any of claims 5 to 7 wherein said ABC transporter is involved in the induction of resistance 
to antibiotics or drugs in a mammal. 

1 0. Method for preventing, treating or alleviating diseases diseases associated with the functionality of a human ABC- 
transporter comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 1 to 36, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 1 to 36, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

11 . Method for preventing, treating or alleviating diseases related with bacterial infections comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 29, 37, 38 or 39, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 29, 37, 38 or 39, 
or a functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

12. Method for preventing, treating or alleviating diseases related with fungal infections comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino acid sequence represented in any of 
SEQ ID NOs 40 to 42, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 40 to 42, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

13. Method for preventing, treating or alleviating diseases related with protozoal infections comprising the use of: 

a) a polypeptide consisting of 5 to 50 amino acids comprising the amino add sequence represented in any of 
SEQ ID NOs 2, 8 or 43, 

b) a polypeptide consisting of the amino acid sequence represented in any of SEQ ID NOs 2, 8, or 43, or a 
functional homologue thereof, 

c) a peptide mimetic of any of the polypeptides of a) or b), or, 

d) an antisense peptide of the peptide of a) or b). 

14. A method for identifying compounds which selectively bind to or selectively modulate the properties of ABC trans- 
porters, which method comprises: 
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a) contacting a compound to be tested with a polypeptide as defined in any of claims 1 to 7, or with a polypeptide 
corresponding to the D loop of an ABC transporter, 

b) detecting a diminution or inhibition of the activity of said ABC transporter, and, 

c) identifying said compound. 

5 

1 5. A method for identifying compounds which selectively bind to or selectively modulate the properties of ABC trans- 
porters, which method comprises: 

a) providing a yeast two-hybrid system wherein the nucleotide binding domains NBD1 and NBD2 of an ABC 
10 transporter are expressed, or 

b) providing a mammafian expression system wherein the nucleotide binding domains NBD1 and NBD2 of an 
ABC transporter are expressed, or 

c) providing a bacterial expression system wherein the nucleotide binding domains NBD1 and NBD2 of an 
ABC transporter are expressed, and, 

15 d) interacting said compound with the complex formed by the expressed polypeptides as defined in any of a) 

toe), 

e) inferring from the interaction between said compound and one of the nucleotide binding domains a modu- 
lation of the properties of said ABC transporter, and, 

f) identifying said compound. 

20 

16. An isolated nucleic acid encoding a polypeptide comprising an ABC transporter D-loop as defined in claim 1 or 2. 

17. A polypeptide encodable by a nucleic acid of claim 16. 

25 1 8. A cellular host transformed with a nucleic acid encoding at least one nucleotide binding domain of an ABC trans- 
porter protein or a nucleic acid comprising a nucleic acid according to claim 1 6, said nucleic acid in an expressible 
format for use in a method of claim 15. 

19. A pharmaceutical composition comprising at least one polypeptide of claim 1 or 2. 

30 

20. A compound obtainable by any of the methods of claims 14 or 15. 

21 . Use of a polypeptide as defined in claim 1 or 2 as a medicament. 

35 22. Use of a compound according to claim 20 as a medicament. 

23. Use of a polypeptide as defined in claim 17 or a compound obtainable by any of the methods of claims 14 or 15 
for preventing, treating or alleviating diseases associated with the functionality of an ABC-transporter. 

40 24. Use of a polypeptide as defined in claim 3 or 4 or a compound obtainable by any of the methods of claims 1 4 or 
1 5 for treatment of cancer. 

25. Use of a polypeptide according to claim 24 in combination with chemotherapy. 

26. Use of a polypeptide as defined in claim 3 or 4 or a compound obtainable by any of the methods of claims 1 4 or 
15 for the preparation of a medicine for treating cancer 

27. Use of a polypeptide as defined in claim 3 or 4 or a compound obtainable by any of the methods of claims 14 or 
15 for treating resistance to drugs in a mammal. 

50 

28. Use of a polypeptide as defined in claim 3 or 4 or a compound obtainable by any of the methods of claims 14 or 
1 5 for the preparation of a medicament for preventing, treating or alleviating diseases associated with drug resist- 
ance in a mammal. 

55 29. Use of a molecule as defined in claim 5 or a compound obtainable by any of the methods of claims 14 or 15 for 
preventing, treating or alleviating diseases associated with bacterial infections. 

30. Use of a molecule as defined in claim 5 or a compound obtainable by any of the methods of claims 14 or 15 for 
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the preparation of a medicament for preventing, treating or alleviating diseases associated with bacterial infections. 

31 . Use of a molecule as defined in claim 5 or a compound obtainable by any of the methods of claims 14 or 15 for 
treating resistance to antibiotics in a mammal. 

32. Use of a molecule as defined in claim 5 or a compound obtainable by any of the methods of claims 14 or 15 for 
the preparation of a medicament for treating antibiotic resistance in a mammal. 

33. Use of a molecule as defined in claim 5 or a compound obtainable by any of the methods of claims 14 or 15 as 
an anti-bacterial agent. 

34. Use of a molecule as defined in claim 6 or a compound obtainable by any of the methods of claims 14 or 15 for 
preventing, treating or alleviating diseases associated with fungal infections. 

35. Use of a molecule as defined in claim 6 or a compound obtainable by any of the methods of claims 14 or 15 for 
the preparation of a medicament for preventing, treating or alleviating diseases associated with fungal infections. 

36. Use of a molecule as defined in claim 6 or a compound obtainable by any of the methods of claims 14 or 15 as a 
fungicide or anti- fungal agent. 

37. Use of a molecule as defined in claim 7 or a compound obtainable by any of the methods of claims 14 or 15 for 
preventing, treating or alleviating diseases associated with protozoal infections. 

38. Use of a molecule as defined in claim 7 or a compound obtainable by any of the methods of claims 14 or 15 for 
the preparation of a medicament for preventing, treating or alleviating diseases associated with protozoal infec- 
tions. 

39. Use of a molecule as defined in claim 7 or a compound obtainable by any of the methods of claims 14 or 15 as a 
fungicide or anti- fungal agent. 
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Figure 3 Human ABC Transporters (examples) 

>ABCA1=ABC1 

MACWPQLRLLLWKNLTFRRRQTC QLLL EVAWP LFIFLILI SVRLSY P P YEQH ECHF PNKAMP SAGTL PW 
VQG 1 1 CNAKNPC FRY PT PG EAPGWCatfFNKS IV ARL FSDARRLLL Y SQKDTSMKDMRKVLRTLQQI KKS 
S SNLKI^DFLVDNHTF SGFLYHl^SLPKSTVDKMLRADV ILHKVFLQGYQLHIiTSLCNGSKS EEMIQLG 

dqevseix:glpreklaaaervlrsnmdilkpi^^ 

swsdmrqevmfltnvnssssstqiyqavsrivc^ 

fyejnsttpycndlmknleslsplsriivncalkpui 

MWE ELS PKIYH'FMENSQEMDLVRMiLDSRDNDHFWEQQLD^ SNGSVYT 

WREAFNETNQAIRTISRFMECVNLNKLEPIATEVWLINKSMELI^EW 

KTKIRMDIDNVERTimiKDGYVroPGPRADPFEDMRYVV^ 

KPYPCYVDD I FLRVMSRSMPLFMTLAWIYSVAVI I KGIVYEKEARLKETMRIMGLDNS ILWF SWF I S SL 
IPLLVSAGIXWILKLGNLLPYSDPSWFV 

PYVLCVAWQDWGFTI^IFASLiSPVAFGFGCETYFALFEEQGIGV^ 

LFDTFLYGVirrWYIEAVFPGQYGl PRPWYF PCTKSYWFGEESDEKSHPGSNQKRISEICMEEEPTHLKL 
GV S IQNLVKVYRIX3MKVAVI)GLALNFYEGQ ITS FLGHNGAGKTTTMS ILTGLFPPTSGTAYI LGKDIRS 
EMSTI RQNLGVC PQHNVLFDMLTVEEH IWFYARLKGI^EBCHVKAEMEQMALDVGLPSSKIJCS KTSQLSG 
GMQRKLSVAI^FVGGSKVVTLLDEPT^^ 
SHGKLCCVGSSLFLKNQLGTGYYLTLVK^ 

DTLTIDVSAISNIilRKHVSEARLVEDIGHELTYVLP YEAAKEGAFVELFHEIDDRLSDLGI SS YGI SET 
TLEEIFLKVAEESGVDAETSDGTLPARRNRRAFGDKQSCLRPFTEDDAADPNDSDIDPESRET'DIASGM 
DGKGS YQVKGWKLTQQ QFVALLWKRLL I ARRS RKGF FAQ IVL P AVFVC I ALVF SL IVP P F GKYP SL ELQ 
PWMYNE QYTFVSND AP EDTGTLELLNALT KD PGFGT RCMEGNP I PDT PC Q AGEEEWTT APVPQT IMDLF 
QNGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGGLP PPQRKQNTADILQDLTGRNISDYXVKTYVQI IA 
KSLKNKIWVNEFRYGGF SLGVSNTQALPP SQEVNDATKQMKKHLKLAKDS SADRFIjNSLGRFMTC 
NNVKVWFNNKGWHAI S SFLNVXNNAI LRANLQKGENPSHYGITAFNH PLNLTKQQLSEVAPMTTSVDVL 
VSICVIFAMSFVPASFWFLIQERVSKAKHI^FISGV^ 

QKSWSSTNLPVLALLLI^YGWSITPU4YPASFVFKIPSTAYVVLTSVNLFIGra^ 
KLNNI^TOILKSVFLIFPHFCI^RGLIDMVKNQAMADALERFGENRFV 

FIiITVLIQYRFF IRPRPVNAKLS PLNDEDEDVRRERQRILDGGGQND ILE IKELTKI YRRKRKPAVDRI 
CVGI PPGECFGLLGVNGAGKS STFKMLTCDTTVTRGDAFLNRNSILS>II HEVH<^JMGYC PQFDAITELL 
TGREHVEFFALLRGVPEKEVGKVGEWAI RKLGLVKYGEKYAGNY SGGNKRKLSTAMALI GGPPWFLDE 
PTTGMD PKARRFLVWCALSWKEGRSVVLTSHSM^^ .KNR FOnaV 

TIVVR!LAGSNPDLKTVQDFFGLAFPGSVPKEKHRNMLQYQLPS 
SQTTLDQVFVNFAKDQSDDDHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESYV 

>ABCA2=ABC2 

MGFLHQLQLLLWKNVTLKRRS PWVLAFEIF I PLVLFFILLGLRQKKPTISVKEVPFYTAAPLTSAGILP 
VMQ SLC PDGQRD EFGFLQYANSTVTQLLERI^RVVEEQnjFDPARPS LGS ELEALRQHLEALSAG PGTS 
GSHLDRSTVSS F SLDSVARNPQELWRFLTQNLS L PNSTAQALLAARVDP PEVYHLL FGPS S ALDSQSGL 
HKGQE PWSRLGGNPLFRMEELLLAPALLEQLTCT PGSGELGRI LTVPESQKGALQG YRDAVC SGQAAAR 
ARRF SGLS AELRNQLDVAKVSQQLGLDAPNGSDS SPQAP P P RRLQALI^DLLDAQKVLQDVDVLS ALAL 
LL PQGACTGRT PG PPAS GAGGAANGTG AGAVMG PNAT AEEGAP SAAALAT PDTLQGQC S AFVQLWAGL Q 
PIIiCGNNRTIEPEALRRGNMSSIXJF^SKEQRNLGLLV^ 

GNVTH YAQVY^jNI SAEI RSFLEQGRIiQQHLRWIiQQY/VAELRIH S L PSGM 

ALLQQLDTIDNAACGWIQFMSKVSVDIFKGFPDEESIVOT 

VHYKIRQNS S FTEKTNE I RRAYWRPGPNTGGRF YFL YGFVW XQDMHERAI IDT FVGHDWE PGS YVQMF 
P Y PC YTRDD FLFVIEHMMPLCMVT SWVYS VAMT I QH IVAE KEHPX KEVMKTMGIJ^NAVHWVAWF ITGFV 
QL S ISVTALTAI LKYGQVLMHSHWI IWLFLAVYAVATIMFCFLVSVLYSKAKLASACGGI I YFLSYVP 
YMYVAIREEVAHDKITAFEKC IASLMSTTAFGLGSKY FALYEVAGVG IQWHTF SQS PVEGDD FNLLLAV 
TEILMVDAVVYGlLTWYIEAVHP(atYGLPRPWYFPIjQKS 

C AMES RRFEETRGMEEE PTHL PL WCVDKLTKVYKDDKKL ALNKLSLNLYENQWS FIXSHNGAG^TTTM 
S ILTGLFPPTSGSATI YGHDIRTEMDEI RKNLGMCPQHNVLFDRLTVEEHLWF YSRLKSMAQEEI RREM 
DKMIEDLELSNKRHSLVQTLSGGMKRKLSVAIAFVGGSRAIILD^ 

TI LLSTHHMDEADLLGDRIAI ISHGKLKCCGS PLFLKGTYGDG YRLTLVKRPAEPGGPQEPGLAS SPPG 
RAPLSSCSEl^VSQFIRKHVASCLLVSDTSTELSYILPSEAAKKGAFERLFQHLERSLDALHLSSFGLM 
DTTLEEVFLKVS E EDQS L ENS EADVKES RKDVLPGAEG P ASGEGHAGNLARCS ELTQ SQAS LQS AS SVG 
SARGDEGAGYTDVYGDYRPLFDNPQDPDWSI^FAfEAEALSRVGQGSRK^ 

CARRNSKALFSQILLPAFFVCVAMTVALSTOEIGDLPPLVLSPSQYHKYTQPRGNFIPYANEERREY 

RLSPDASPQQLVSTFRLPSGVGATCVLKSPANGSLGPTLNLSSGESRLIJVARFFDSMCLESFTQGLPLS 

NFVPPPPSPAPSDSPASPDFJ)LQAV^SLPPTAGPFJWTSAPSLPRLVREPW^ 

C^HPPQMRVVTGDILTDITGHWSEYLLFTSDRFRLHRYGAITFGNVLKSIPASFGTRAPPMVRKIAVR 
RAAQ VF YNNKG YH SM P T YLNS LNN A I L RANL P KS KGNP AAYG I TVTNH PMNKTS AS L S L D YL L QGTD W 
IAI FI IVAMSFVPASFWFLVAEKSTKAKHLQFVSGCN P 1 1 YVvn.ANYVWDMLNYLVPATCCVIILFVFD 
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Figure 3-2 

LPAYTSPTNF PAVLSIiFLLYGWSITPIMYPAS FWFEVPS SAYVFL IVINLF IG ITATVATFLLQLFEHD 
KDLKWNS YLKSCFLI FPNYNLGHGLMEMAYNEYINEYYAKIGQFDKMKS PFEWDIVTRGLVAMAVEGV* 
VGFLLTIMCQYNFLRRPQRMPVSTKPVEDDVDVASERQRVLRGDADNDMVKIENLTKVYKSRKXGRILA 
VDRIX^LGVRPGECFGLLGVNGAGKTSTFKMLTGDESTTGGEAFVNGH 

FDELTARKHLQL YTRLRGI SWKDEARVVKWALEKLEIjTKY ADKPAGTYSGGNKRKLSTAIALIGYPAF I 
FLDEPTTQfflPKARRFLWNL ILDLI KTGRS\MjTSHSMEECEAIiCTRLAIMVNGRIiRCI*GS IQHLKNRF 
GDGYMITVRTKS SQ SVKDWRF FNRNF PEAMLKERHHTKVQYQLKS EHI SLAQVFSKMEQVSGVLGI ED 
YSVSQTTLDNVFVNFAKKQSDNLEQQETEPPSALQSPI/^ 
EGLISFEEERAQLSFNTDTIiC 

>ABCA3=ABC-C 

MAVLRQIJUXIAfKNYTI^KRKVLV^ 

TF PPPGDTWELAYT PS HSDAAKTVTETVRRALVINMRVRGFPS EKDFEDY I RYDNCSSS VLAAWFEHP 
FNHSKEPLPLAVKYHLRFSYTRRNYMWTQTGSFFL^ 

REGFIJWQHAVDRAIMEYHADAATRQLFQRLTVTI KRF PY PPFIADPFLVAI Q YQLPLL LUjS FTYTAL 
TIARAWQEKERRLKEYMRMKGLS SWLHWSAWFLLF FLFLLIAASFMTLLFCVKVKPNVAVLS RSDP SL> 
VLAFLIXIFAI STI SFSFMVSTF F SKA2JMAAAFGGFLYFFTYI P YFFVAPRYNWWTLSQKLC SCLL SNVA 
MAMGAQLIGKFEAKGMGIQWRDLLSFVNVDDDFCFGQVLGM^ 

WYFFIMP S YWCGKPRAVAGKEEEDSDPEKALRNEYFEAEPEDLVAGIK I KHLSKVFRVGNKDRAAVRDL 
IOjNLYEGQITVIiLGHNGAGKTTTLSMLTGLF PPTSGRAYI SGYE I SQDMVQI RKSLGIjC PQHDILFDNL 
TVAEHLYFYAQLKGLS RQKC PEEVKQMLHI IGLEDKWNSRSRFLSGGMRRKLS IGI ALI AGSKVLIltDE 
PTSQflm iSRRAITOLLQRQKSDRTr^TTHFMDEADLLGDRIAIMAKGH 

mtlvke phcnped isqlvhhhvpnatlbs sagaels f ilpresthrf eglf aklekkqkelgi asfgas 

ittmeevflrvgklvdssmdiqaiqlpai^yqherrasi^ 

^^^gilaij^cqqfwamflkkaayswrewkmvaaqvlvpltcvt^ 

WPFSVPGTSQUSQQLSEHLKDAIjQAEGQEPREVLGD^^ 

TVVNALFNNQAYHSPATAIAWDMiL^ 

LFAMAFIJ^TFSIIAVSE3UVVQAKHVQFVSGVHVASFW^ 

RDGHMADTLIiLLLLYGWAI I PLMYLMNFF FLGAATAYTRItTIFNILSG I ATFLMVTIMRI P AVKLEELS 
KTLDHVFIiVLPNHCLGMAVSSFYENYETORYCTSSE^ 

ASGCAYLI LLFLI ETlfll»LQRLRGIIiCALRRRJlTLTELYTRMPVLPEDQDVADERTRILAPS PDS LLHTP 

liikelskvyeqrvpliavdri.siavqkgecfglix;fngagktttfk^ 

DVGKVRQRI GYC P Q FD ALiLDHMTGREMLVMYARLRG I perh igacventlrglll e p hanklvrty sgg 
nrrklstgiali gepaviflde pstgmd pvarrllwdtvararesgkaii itshsmeecealctrlaim 
vqgqfkci^spqhlkskfgsgyslrakvqsegqqealeefkaf^ 
lswakvfgilekakekygvddysvsqisleqvflsfahlqpptaeegr 

>ABCA4=ABC-R 

MGFWQIQLLLWKNWTLRKRQKIRFVVELWPLSLFLVLIWLRNANPLYSHHEC 
LQGIFCNVl^PCFQSPTPGESPGIVSlTyNNSILARVYRDFQELLl^APESQ 

LRTHPERIAGRGIRIRDILKDEETLTLFLIKNIGLSDSVVYLLINSQVRPEQFAHGVPDLALKDIACSE 
ALLERF II FSQRRGAKTVRYALC slsqgtlqwi EDTL YANVDFFKLFRVL PTLLDSRSQG INLRSWGGI 
LSDMS PRIQEFIHRPSMQDLLWVTRPLMQNGGPETFTKLMG ILSDLLCGYPEGGGSRVLtSFNWYEDNNY 
KAFLGIDSTRIODPIYSYDRRTTSFCNALIQSLESNPLTKIAWRAAKPLLMGKILYTPDSPAARRILKNA 
NSTFEEIiEHVRKLVKAWEEVGPQ IWYFFDNSTQMNMI RDTLOTPTVKDFLNRQLG EEG ITAEAILNFLY 
KGPRE SQADDMANFDWRD IFNITD RTLRLVNQYL ECLVLDKFES YNDETQLTQRALS LLEENMFWAGW 
FPIWIWSSLPPHVKYKIRMDIDVVEKTNKIKDRYWD^ 

SQVQAEAPVGI YLQQMPY PCFVDDSFMI I LNRCF PI FMVLAWIY SVSMTVKS IVLEKELRLKETLKNQG 

VSI^VIWCTim^DSFSIMSfclSIFLLTIFIimGRII^ 

LAAACSGVIYFTLYLPHIIXFAWQDRMTAELKKAV 

TEGDEFSFLLSMQMMLLDAACYGLLAWYIiI^VFPGDYGTPLPWYFIJLiQESYWLSGEGCSTREERALEKT 

E PLTEETED P EHP EGIHDSF F EREH PGWVPGVCVKNLVKI F E PCGRPAVDRLNI T FYENQITAFLGHNG 

AGKTTTLS I LTGLL PPTSGTVIjVGGRDI ETSLD AVRQSLGMC PQHNI LFHHLTVAEHMLFYAQLKGKSQ 

EEAQL EMEAMLEDTGLHHKRNEE AQDLSGGMQRKLSVAIAFVGDAKVVILD E PTSGVD PYS RRS I WDIjL 

LKYRSGRTI IMPTHHMDEADHQGDRIAI IAQGRIiYCSGTPLFLKWCFGTGLYLTLVRKMKNIQSQRKGS 

EGTCSC S SKGFSTTC PAHVDDLTPEQVLIX5DVNELMDVVLHHVPEAKLVEC IGQELI FLLPNKNFKHRA 

YASLFRELEETIJUDLGLSSFGISDTPLEEIFUCVTEDSDSGPLFAGGAQQKRENVNPRHPCLGPREKAG 

(TTPQDSWCSPGAPAAHPEGQPPPEPECPGPQLN^TQLVLQHVQALLVK^FQHTIRSHKDFI^QIVLP 

ATFVFLALJILSIVILPFGEYPALTLHPWIYGQQYTFFSMDEPGSEQFWLADVLLN^ 

LPEYPCGNSTPTOTPSVSPNITQLFQKQKWTQWPSPSCRCSTREKLTMLPECPEGAGGOPPPQRTQRS 

TEII^DLTDRNISDFLVXTYPALIRSSLKSKFWWEQRYGGISIGGKLPVVPITGEALVGFLSDLGRIM 

WSGGPITREASKEIPDFLKHLETEDNIKWFNNKGWHALVSFLNVAmAILRASLPKDRSPEETfGITV 

ISQPLNLTKEQLSEIT\^TTSVDAWAICVIFSMSFVPASFVLYLIQERVNKSK1ILQFISGVSPTTYWV 

TNFLWDIMNYSVSAGLWGI F IGFQKKAYTS P ENL PALVALLLLYGWAVI PMMYP ASFLFDVPSTAYVA 

LSCANLFIGINSSAITFILELFDl^RTLLRFNAVLRKLLIWPHFCIXSRGLIDIALSQAVTDVYARFGE 
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figure 3-3 

EHSAOTFHWDLIGKNI^AMVVEGWY^ 

NKTD ILRLHELTKI YLGTSS PAVDRLCVGVRPGECFGLLGVNG AGKTTTFKMLTGDTTVTSGDATVAGK 
S ILTNISEVHQNMGYC PQFDAI DELLTGREHLYLYARLRGVP AEEI EKVANWS IKS LGLTVY ADCLAGT 
YSGG1WCRKLSTAIALIGCPPLVLLD EPTTGMD 

LAI MVKGAFRCMGTIQHLKS KFGDGYIVTMK I KS PKDDLL PDLN PVEQFFQGNF PGSVQRERHYNMLQF 
QVSSSSLARIFQLLLSHKDSLLIEET^SVTQTTLDQVFVNFAKQQTESHDL 

>ABCA7 =ABCX 

MAFWTQLMLLLVJXNFMYRRRQ PVQLLVELLW P LF LFF ILVAVRHSHP PLEHHEC HF PNK P L P S AGTV PW 
LQGL I CNVNNTCF PQLT PGEE PGRL SNFND SLVS RLLAD ARTVLGGAS AHRTLAGLGKL IATLRAARST 
AQPQPTKQS PLE PPMIJDVAELLTSLLRTESI/3IALGQAQE PI^ SLLEAAEDIA 
QRPRGTSGPLELLSEAI^SVRGPSSTVGPSLNVfJHEASDLMEL 
H PLS RI^WRRLKPLILGKLLF APDTPFTRKI24AQVNRT?EEL^ 

AMIrQ RLLQMQD EGRR QP RPGGRDHMEALRS FLDPG SGGY SWQDAHADVGHLVGTLGRVT ECLSLD KL EA 

APSEAALVSRAI^LIJ^RFWAGVVFIXSPEDSSDPTEHPT^^ 

WDPGPAADPLTDLRYVWGGFVYIiQDIiVERAAVR 

FTjTLAWIYSVTLTVKAWREKETRLRI^^ 

YSHPGVVFLFIiAAFAVATVTQSFIJ^SAFFSRANIAAACGG^ 

LLSPVAFGFGC ESLALLEEQGEGAQWHNVGTRPTADVF SLAOVSGLLLLDAALYGLATWYLEAVC PGQY 

GIPEP*^PFimSYWCX3PRPPKSPAPCPTPrjDPKVIiVEEAPPGLSPGVSVRSLEKRF 

LDFYQGHI TAFLGHNGAG KTTTLS I L SGL FP P SGG S AF I LGHDVRS SMAAI RPHJjGVC P QYNVLFDMLT 

VDEHVWFYGRLKGLS AAWGPEQDRLLQDVGLVS KQSVQTRHLSGGMQRKLSVAI AFVGGSQWI LDEP 

TAGVD PASRRGIWELIJJCYREGRTLILSTHHLDEAELLGDRVAWAGGRIiCCCG^ 

TLVKARL PLTTNEKADTDMEGSVDTRQEKKNGSQG SRVGTPQLLALVQHWVPGARLVEEL PHELVLVLP 

YTGAHDGSFATLFRELDTRLAELRLTGYG ISDTSLEEI FLKVVEECAADTDMETX5SCGQHLCTGIAGLD 

VTLRLKMPPQETALENGEPAGSAPETDQGSGPDAVGRVQ^ 

IVLPALFVGIJUjWSLIVPPFGHYPALRLSPTMYGAQVSFFS 

QH S SHRF S APEVPAEVAKVLASGNWTPES PS P ACQC SQPGARRLL PDC PAAAGGP PP PQAVTGSGEWQ 
NLTGRNLSDFIjVKTY PRLWQGLRTKKWVNEVRYGGFSLGGRD pgl PSGQELGRSVEELWALLS plpgg 
ALDRVLKNLTAWAHSIX>AQDSLKIWFNN^^ 

LTKEQLFEAALMASSVDVLVS ICWFAMS FVPASFTLVLIEERVTRAKHLQLMGGLS PTLYWLGNFLWD 
MCNYLVP AC IVVL IFIAFQQRAYVAP ANL PALLLLtLLIi YGW S I T PLMY P A S FF F SVP ST AYWLTC I NL 
FIGINGSMATFVLELFSDQKLQEVSRILKQVFLIFPHFCL 

RWEWGKNIjLAMVIQGPLF LLFTLLLQKRSQLL PQ PRVRSL PLt^EEDEDVARERERWQGATQGDVLV 

lrnltkvyrgqrmpavdru:lgippgecfgllgv^^ 

aahlsmgycpqsdaifelltgrehlellarlrgvpeaqvaqtagsgi^^ 

kiatalalvgdpawflde pttgmd psarrflwnsli^^ 

rfrci^spqhlkgrfaaghtltlrvpaarsqpaaafvaaef^ 

fgeiiavhgaehgvedfsvsqtmleevflyfski)q^ 

STAETVL 
>ABCA8 

MRXRKISVCQQTWALLCKNFLKKWRMKRES 

FtTCSRFSXA^PTOm^QIMNKVASTPFLAGKEVLGLPDEESIKEFTAOT 
FLIX^GMPAKKEHKDHTAHCYETNEDVYCEVSV^^ 

NMKMHSF IGQSGVITDLYIiFSC I ISFSSFIYYASVNVTRERKRMKALMTMMGLRDSAF 

I FIMALF LALV I RSTQFI I LSGFMWF SLFLL YGL SLVALAFLMSI LVKKS FL»TGL WFEiLTVFWGC LG 

FTSLYRHLPASLEWILSLLSPFAFMLGMAQljLHLD^ 

LAIYFEKILPNEYGHRRPPLFFIiKSSFWSQTQOT 

NVTKEYKGKPDKIEALKDLVFDIYEGQITAILGHSGAGKS^ 

LENLSKLTGVCP0SNV0FDFLTWENLRLFAKIKG3^ 

RKTDRVILFSTQFTCDEADIIJVDRKVFLSQG^ 

QHIPDAKXSAK3EGKLIYTLPLERTNKFPELYKI)L^ 

DIAII^EVQAEKADDTERLVEMEQVLSSOJKM^ 

I LMAGFC PLLVEYTMVKI YQNSYTWEIiS PHL Y FLAPGQQ PHD PLTQLL I INKTGAS IDDF IQSVEHQNI 

ALEVDAFGTRNGTDDPSYNGAITVCCNEKNYSFSLACNAKRLNCFPVLMDIVSNGLL^ 

RSTFLENGQDNPIGFLAYIMFWLVLTSSCPPYIAMSSIDDYKNRARSQLRISGLSPSAYWFGQALVDVS 

LYFLVFWIYLMSYISNFEDMLLTIIHIIQIPCAVGYSFSLIFMTYVISFIFRKGRKNSGIWSFCFYVV 

TVFSVAGFAFSIFESDIPFIFTFIylPPATMIGCLFLSSKLLFSSLFSEERMDVQPFLVrLIPFLHFIIF 

LFTLRCLEV«FGKKSMRKDPFFRISPRSSDVCQN?EEPEGEX)EDVQMERVRTANAIJ^STNFDEKFVIIA 

SCLRKE^AGKRKGCFSKRKNKIATRIWSFCVRKGEVUU,!^^ 

SGGGDALEFLGYC PQENALWPNLTVRQHLEVYAAVKGLRKGDAEVAITRLVDALKLQDQLKS PVKTLSE 

GIKRKIiCFVLSILGNPSVVLLDE PSTGMD PEGQQQMWQAIR 

IWSGRLRCIGSIQHLKSKFGKDYLLEMKVKNLAQV^^ 

QPIJVQAFFKLEKVKQSFDLEEYSLSQSTLEQVFLELSKEQELGDFEEDFDPSVKWKLLPQEEP 
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Figure 3-4 

>ABCB1=MDR1 (multidrug resistance proteinl or P -glycoprotein) 
MDLEGDRNGGAKKKNF FKLNNKS E3CDKKEKKPTVSVFSMFRYSKWLDKL YMVVGTL AAIIHGAGLPIJlfil 
LWGEMTDIFANAGI^EDLMSNITNRSraNDTGFF 

AAGRQ I HKI RKQFFHAIMRQEIGWFDVHDVGELNTRLTDDVSK INEGIGDKIGMFFQSMATFFTGF IVG 
FTRGWKLTLV ILAI S PVLGL SAAVWAKTLS S FTDKJLIXA YAKAGAVAEEVIJLAIRTOI AFGGQ KKEL ER 
YNKNLEEAKRIGIKKAITANISIGAAFLLIYASYALAFWYGOTLVLSGE^ 

OAS PS I EAFANARGAAYEI FKI IDNKPSI DSYSKSGHKPDNI KGNLBFRNVHFSYPSRKEVKILKGLNL 

KVQ SGQTVALVGNSGCGKSTTVQLMQRLYD PTEGMVSVDGQ D I RT INVRFLRE I IGWS Q E PVLF ATTI 

AENIRYGRENVTMDEIFJCAVKEA1^YDFIMKLPHKFDTLVGERGAQI*SGGQKQRIAIAR 

LP FAT S ALDTES EAVVQ VALDKARKGRTTIV IAHRL SWRNADVI AGFDIX^/IVEKGNHDEIjMKEKG IY 

FKLVTMQTAGNEVELENAADESKSEIDAL^ 

IPPVSFmiMKLNLTEWPYPVVGVTCAI 

AI^IISFITFFLQGFTFGKAGEILTKRIJIYKWRS^^ 

GSRLAVITQNIANLGTGI 1 1 SFrYGWQLTLLLIAIVPI IAIAGWEMKMLSGQALKDKKELEGSGKI AT 
EAJF^FRTWSLTQEQKFEIHMYAQSI^VPYRNSLRKAHIFGITF 

LMS FED VLLVF S A WFGAMAVGQV S S F APD Y AKAKI SAAHI IMIIEKTPL I DS Y STEGIiMPNTD EGNVT 

FGEVVFNYPTRPDIPVLQGLSLEVKKGQTLALVGSSGCGKSTWQLLE3^ 

VQWIJ*AHI£IVSQEPILF1XSIAENIAYOTN^^ 

QLSGGQKQRIAIARALVRQPHILLIiD HATSAIJy rESEKW 

WFQNGRVKEHGTHQQLLAQKG I YF SMVSVQAGTKRQ 

>ABCB2=TAP1 (transporter associated with antigen processing) 
MAELLAS AGSAC SWDFPRA PPSFPP PAASRGGLGGTRSFR PHRGAES PRPGRDRDGVRVPMAS S RC PAP 
RGC RC L PGAS I^WLGTVTj L.LLADWVLL RTAL PR I F SLLV PTAL PLLRVWAVGIi S RWAVLWLG AC GVLRA 
TVGSKSENAGAQGWIJUUjKPIAAALGLALPG^ 

LPAAAIA(tfHKLGSIA(WPGGQGGSGNPVRRLIX3CljG S STRRLSLFLVLWLS SLGEMAI P FFTGRLTDW II* 
QDGS ADTFTRNLTLMSILT IAS AVLEFVGDGIYNNTMGHVH SHLQGEVFGAVLRQETEFFQQNQTGNIM 
SRVTEDTSTLSDSL S ENLSLFLWYLVRGLCLLG IMTA^SVSLTMVTLITIjPLXiFLL PKKVGKWYQLLEV 
QVRESLAKSSQVAI EAI^AMPTVRSFANEEGEAQKFREKLQ EIKTLNQKEAVAYAVNSWTTS I SGMLLK 
VGILYIGGQLOTSGAVSSGNLVTFVLYQMQFTQAVEVLLSrYPRVQKAVGSSEKIFEYLDRTPRCPPSG 
LLTPimEGLVQFQDVSFAYPimPDVL\n^LTFTLRPGEVTALVGPNGSGKSTVAALL 
LLLDGKPL PQYEHRYLHRQVAAVGQE PQWGRSI^ENIAYGLTQKPTMEEITAAAVKSGAHSFI SGL PQ 
GYDTEVDEAGSQLSGGQRQAVAIARAIiI RKPCVLILD DATS ALDA NSQLQVEQIiLYES PERYSRSVLL I 
TQHLSIiVEQADH ILrFLEGGAIREGGTHQQLKEKKGCYWAMVQAPADAPE 

>ABCB3=TAP2 (transporter associated with antigen processing) 

MAELLASAGSACSWDFPRAPPSFPPPAASRGGLGGTRSFRPHRGAESPRPGRDRDGVRVPMASSRCPAP 

RGC RC LPGASIAV/IX^TVLI^LAD WVLL.RTAL P R IF S LL VPTAIiPLLRVW AVGL SRW AVTjWLtGACGVTjRA 

TVGSKSENAGAQGWLAAIjKPLAAALGLA^ 

LPAAALVmKIiGSLVATPGGQGGSGireVRRLLGCI^ 

QDGS ADTFTRNLTIjMS ILT IAS AVLEFVGDGI YNNTMGHVHS HLQGEVFGAVLRQETEFFQQNQTGNTM 
S RVTEDTSTLSDSLS ENLSLFLWYLVRGIjCLLG IMLWGSVSLTMVTL ITL PliFIJjP KKVGKWYQLLEV 
QVRESLAKS SQVAI EALS AMPTVRSFANEEGEAQKFREKIXJEIKTIjNQKEAVAYA WSVfTT S I SGMLL K 
VGILYIGGQLVTSGAVSSGNLVTFVLYQMQFTQAVEVLLS I YPRVQKAVGS SEKIFEYLDRTPRC PPSG 
LLTPLHIiEGLVQFQDVSFAY PNRPDVLVLQGLT FTLRPGEWAlLVGPNGSGKSTVAALLQNIjYQ PTGGQ 
LLIJ)GKPLPQYEHRYLHRQVAAVGQEPQVFGRSI^ENIAYGLTQKPTMEEITAAAVKSGAHSFISGLPQ 
GYDTEVDEAGSQLSGGQRQAVALARALIRKPCVLILD DATSALDA NSQLQVBQLLYESPERYSRSVLLI 
TQHLSLVEQADH ILFLEGGAIREGGTHQQLMEKKGC YWAMVQAP ADA PE 

>ABCB4= KDR3 = Multidrug Resistance Protein 2 and 3 or P-glycoprotein 
3 

MDLEAAKNGT AWRPTS AEGD FELG I S SKQKRXKT KTVKMIGVLTLFR YSDWQDKLFMS LGT IMAI AHGS 
GL PLMM IVFGEMTDKFVDT AGNF S FPVNFSL SLLNPGKI LEEEMTR Y AYY YSGLG AGVLVAA Y IQVSFW 
TIAAGRQIRKIRQKFFHAILRQEIGWFDINDTTEIOTRL^^ 

VG F I RGWKLTLVIMAI S P I LGLS AAVWAKIL S AF SDKELAAYAKAGAVAEEALGAI RTV I AFGGQNKEL 
ERYQKHLENAKEIGIKKAISANISMGIAFLLIYASYALAFWYGSTLVISKEYTIGNAMTVFFSILI^ 
S VGQAAPC I DAF ANARGAAYV I FD I IDNNPK IDS FS ERGH KPDS IKGNLEFNDVHF S YP SRANVK I LKG 
LNLKVQSG^WALVGSSG^GKSTTVQLIQRLYDPDEGTINIDGQDIRNFNVNYLREIIGWSQEPVLrS 
TT IAENICYGRGNVTMDE IKKAVKEANAYEF IMKLPQKFDTLVGERGAQLSGGQKQRIAIARALVRNPK 
ILLLDEATSALm^ESE^EVQAAIiDKAREGRTTIVIAHRLSTVRNADVIAGFEPGVIVEQGSHSEIJ^KKE 
GVYFKLVNMQTSGSQIQSEEFEIJ^EKAATRMAPNGWSRLFRHS 

NVPPVS FLKVLKLKKTEWPYFWGTVC AI ANGGLQPAFSVI FSEI I AI FGPGDDAVKQQKCNI FS L IFL 
FIjGIISFFTFFLQGFTFGKAGEILTRRLRSMAFKAMLRQDMSW 

GTRI^IAQNIANLGTGIIISFIYGV^QLTLLLIAWPIIAVSGIVEMKLLAGNAKRDKKELEAAGKIAT 
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Figure 3 - 5 

EAI ENIRTWS LTQE RKFESMYVEKL YGP YRVF SAI VFGAVALGHAS S F A?D Y AKAKL S AAHL FML FER 
QPLIDSYSEEGLKPDKFEGNITFNEVVFNYPTRANVPVLQGLSLEVKKGQTI^^ 

ERF YD PI^GTVLLDGQEAKKLNVQWLRAQLG IVSQEP I L FDC S I AENIAYGDNSRWSQDE IVSAAKAA 
NIHPFIETLPHKYETRVGDKGTQLS^GQKQRIAIARALIRQPQILLIJ)EATSALDTESEKW 
REGRTC I VTAHRL STIQNADLI WFQNGRVKEHGTHQQLLAQKG I YFSMVSVQ AGTQNL 

>ABCBG 

MVTVGNYC EAEG PVG P AWMQDGL S PC F FFTLVP STRMALGTLALVL ALPC RRRERP AG AD SLS WGAG PR 
ISPYVLQLLLATLQAALPLAGLAGRVGTARGAPLPSYI^ 
GIWIKFRHSPGLLLLWWAFAAENLALVSWNSPQWWWARADIX^ 
GLRPQSYTLQVHEEDQDVERSQWSAAQQSTVniDrc 

ALNVLVP I F YR^^^\/NLLTE KAPWNSLAV7TVT S YVFLKFLQGGGTGS TGFVSNL RTFLWI RVQQFTS RRV 
ELLIFSHLHEI^LRWHI/^RRTGEVLRIAD^ 

L IVFIjCMSLYLTLTIVVTEWRTKFRRAMNTQ ENATRARAVD SLLNF ETVKYYNAES YEVERYREAI IKY 
QGLEWKSSASLVLLNQTQNLVIGLGLtiAGSLI^AYFVTEQKLQVCTYVLF^ 

MI QTNF IDMENMFDLLKEETEVKDL PGAGPLRFQKGRI EFENVHFS YADGRSTLQDVSFTVMPGQTLAL 
VGPSGAGKSTILRLLFRFYDISSGCIRrDGQDISQVTQASLRSHIGVVPQDTVLFND^ 
AGNDEVEAAAQ AAG I HDAI MAF P EGYRTQVG ERGLKLSGG EKQ RVA I ART ILKAPG I TT.T.p EATSALDT 
SNERAIQASLAiCVCANRTTIVVAHRLSTVVNADQ IL VI KDGC I VERGRHEALLS RGGVYADMWQLQQGQ 
EETSBDTKPQTHER 

>ABCB7 

MALIJ^SWRWAAAAAAFEKRRHSAILIRPLVSVSGSGPQTO^ 

GKGNSGQFLDAAKALQVWPL IEKRTCTVHGHAGGGLHTDPKEGLKDVDTRKI IKAMLSYVWPKDRPDLRA 

RVP I SLGFLGGAKAMNXWP FMF KYAVX) SLNQMSGNMLNL S DAPNTV ATMAT AVL IG YGV SRAGAAF FN 

EVRNAVFGKVAQNS IRRIAKWFLHLHNLDl^FHLSRQTGALSKAIDRGTRGISFVLSA^ 

EVMLLVSGVLYYKCCAQLJXJNIjGTLGTYTAFTVA 

F1J1TCRYEAQRYTCFLKTYETASLKSTSTL 

GLLFQLSLPLNFLGTVYRETRQALIDMNTLFTL^ 

GQKVI^GISFEVPAGKKVAIVGGSGSGKSTIVRLLFRFYEPQKGSrniAGQNIQDVSL 
QDAVLFHNTrYYNLLYGNTSASPEEVYAVAKIJ^GLHDAILRMPHGYDTQV 
AILKDPPVILYD FATSSLD SITEETIIiGAMKDWKHRTSIFIAHRLSTWDA^ 
HGLLANPHSrYSEMWHTQSSRVQNHDNPKWEAKKENISKEEERKKI^E 

>ABCB8 

MLVHLFRVGI RGG P F PG RLL P PLRFQTF SAVR Y S DGYRS S S L L RAVAHLRS QLWAHL PRA PLA PRWS PS 
AWCWGGALIX3 PMVH^SKH PHLCLVALC EAEEAP PASSTPHWGSRFNWKLFWQFLH PHLLVLGVAWLA 
LGAALVNVQI PLLLGQLVKWAKYTRDHVGS FMTESQNLSTHLL ILYGVQGLLTFGYIjVLLSHVGERMA 
VDMRRALFSSI^RQNITFFDANKTGQLVSRLTTDVQEFK^ 

LT LLLMVATP ALMGV GT LMG S GLRKL S R QC Q EH I ARAMGVAD EALG WRTVRALAMEQRE EER YG AE L E 

ACRC RAEELGRGI AIjFQGLSNIAFNCMVLGTLF IGGSLVAGQQLTGGDI^IS flvasqtvqrsmanlsvl 

FGQWRGLSAGARVFEYMALNPCIPLSGGCCVPKEQLRGSVTFQNVCFSYPCRPGFEVLKDFTLTLPPG 

K I VALVGQSGGGKTTVASLLERFYDPTAGVVMLDGRDLRTLD P SWLRGQWGF I SQEPVLFGTTIMENI 

RFGKLEASDEEVYTAAREANAHEF IT SF P EXTtfNTWGERGTTL SGGQKQRLAIARAL I KQ PTVL ILDEA 

TjaALDAESERWQEALDRASAGRTVLVIAHRLST^ 

RRQALDAPRTAAPPPKKPEGPRSHQHKS 

>ABCB9 

MRLWKAVVVTLAFT^VDI 

KNSALGPRRLRASWLVITLVCLFVGIYAMVRXLLFSEVRRPIRDP^ 

TVRPGTQALEPGAATEAEGFPGSGRPPPEQASGATLQKLLSYTKPDVAFLVAASFFLr^AALGETFLPY 
YTGRAIDGIVIQKSMDQFSTAWIVCLLAIGSSFAAGIRGGIFTLIFARLNIRLRNCLFRSLVSQETSF 
FTJEJTOTGDLISRLTSDTTMVSDLVSQNINVFLRtW^ 

YGKY Y KRLSKEVQNALARASNTAEET I S AMKTAHIS FANEE EEAEVYLRKLQQVYKLNRKEAAAYMYYVW 
GSGSVGSVYSGLMQGVGAAEKVFEFI DRQPTMVHDG SLAP DHL EGRVDFENVTFTYRTRPHTQVLQNVS 
FSLSPGKVTALVGPSGSGKSSC\^ILFlJFYPIiEGGRVIAiDGKPISAYDHKYLHRVISLVSQEPVLFARS 
ITDNI SYGLPTVPFEMWEAAQKANAHGF IMELQDGYSTETGEKGAQLSGGQKQRVAMARALVRNPPVL 
I LDEATSALD AESE YL IQQAIHGNLQKHTVLI I AHRLSTVEHAHLI WLDKGRWQQGTHQQLLAQGGL 
YAKLVQRQMLGLQP AADFTAGHNE PVANGS HKA 

>ABCCB10 

MRGPPAWPLRLL EPPS PAE PGRLL PV ACVWAAASRVPG SLSPFTGLRPARLWGAG PALLWGVGAARRWR 
SGCRGGGPGASRGVLGLARLLGLWARGPGSC RCGAFAG PGAPRL PRARFPGG PAAAAWAGDEAWRRG PA 
APPGDKGRLRPAAAGLPEARKLLGIiAYPERRRLAAAVGFLTMSSVISMSAPFFLGKIIDVIYTNPTVDY 
SDNLTRLCLGLSAVFLCGAAANAIRVYLMQTSGQRIVNRLRTSLFSSILRQEVAFFDKTRTGELINRLS 
SDTALLGRSVTEI^SDGLRAGAQAS\'GISMMFFVSPNLATFVLSVVPPVSIIAVIYGRYLRKLTKVTQD 
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Figure 3-6 

SLAQATQLAEER IGNVRTVRAFGKEMTEI EKYAS KVDHVMQLARKEAVARAGFFGATGLSGNLIVLSVL 
YKGGLIjMGSMMWGF^SSFLMYAFW/GISIGGLSSFYS 

NEKSFQGALEFKNVHFAYPARPEWIFQDFSLSIPSGSVTALVGPSGSGKSTVLSLLLRLYNPASGTIS 
LDGHD IRQ LNPVWLRS KI GTVS QEPILFSCSI AENIAYGADD P S SVTAE E IQRVAEVANAVAF I RNF P Q 
GFMTVVGEKGVLLSGGQKQRIAXARALLKNPKILLLDEATSALDAENEYLVQEA^ 
RLSTIKNANMVAVLDQGKITEYGKHEELLSKPNGIYRKLMNKQSFI SA 

>ABCB11=SPGP= Sister of P-glycoprotein 

MSDSV1 LRS IKKFGEENDGFESDKS YNNDKKS RIiQDEKKGDGVRVGFFQLFRFSS STD IWLMFVGS LCA 

FI^GIAQPGVIJ,IFGTMTDWIDYDVEI£EL^^ 

IKFASYYAGIAVAVLITGYIQICFWVTAAARQIQKMRKFYFRRIM^ 

KINDAI ADQMALFIQRMTST ICGFLLGFFRGWKLTLVI I SVS PLIG IGAATIGLSVSKFTDYELKAYAK 
AGWADEVI S SMRTVAAPGG EKREVE RYE KNLVF AQ RWG I RKG IVMGF FTGFVWC L IFLCY AVAFWYGS 
TLVLDEG EYT PGTLVQI FLS V I VGALNLGNAS PCL EAFATG RAAATS I FET I DRKP 1 I DCMS EDGYKLD 
RIKGEIEFHNVTFHYPS RPEVKI LNDLNMVI KPGBMT ALVG PSGAGKSTALQLIQRFYDPCEGMV'rVDG 
HDIR SLNIQWLRDQ IG IVEQE PVLF STT IAENI RYGREDATMED IVQAAKEANAYNF IMDL PQQFDTLV 
GEGGGQMSGGQKQRVA1ARAL1RNPKILLLDMAT SALDNESEAMVQEVI»SKIQHGHTII SVAHRLSTVR 
AADT I IGFEHGTAVERGTHEELI^RKGVYFTLVTTiQSQGNQALNEE^ 

LRAS IRQ RS KS QLS YLVH EP PLiAWDHKSTYEEDRKDKDI PVQE EVE PAPVRRILKF SAPEWPYMLVG S 
VGAAVNGTVT PLYAFLFSQILGTFS I PDKEEQRSQINGVCLLFVAMGCVSLFTQFLQGYAFAKSGELLT 
KRLRKFGFRAMLGQD I AWFDDLRNS PGALTTRLATDASQVQGAAGSQI GKIVNSFTNVTVAMI IAFSF S 
WKLSLVIU^FPFLAI^GATQTRMLTGFASRDKQA^ 

LEKPFKTAIQKANI YGFCFAFAQC IMF I ANSAS YRYGG YLI SNEGLHFSYVFRVISAVVLS ATALGRAF 
SYTPSYAKAKISAARFFQIJ,DRQPPISVYirrAGEKWDNFQGKIDFVIX:KFTYPSRPD 
PGQTLAFVGSSGCGKSTSIQLLERFYD PDQGKVMIDGHD SKKVNVQFLRSNIGIVSQE PVLF ACS IMDN 
IKYGDNTKEI PMERVIAAAKQAQLHDEVMSLPEKYETNVGSQGSQLSRGEKQRIAIARAIVRD PKILLL 
DE ^£§^^ T ^ ek ^Q v ^ dk ^^ e GRTCIVT:AHRLSTI QNAD 1 1 AVMAQGWT EKGTHEELMAQKGAYY 
KLVTTGSPIS 

>ABCC1=MRP1= multidrug resistance associated protein 1 
MAIJ^FCSADGSDPLWDWNVTWNTSN 
LNKTKTALGFLLWIVCWADLFYSFWBRSRGIFLAFVFL^ 
LTFVHjVALVCALAILRSKIhnTUjKEDAQVDLFRDIT^ 

C P ESS ASFL SRITFWWITGL IVRGYRQ PLEGSDLWSLNKEDTS EQWPVLVKNWKKECAKTRKQPVKVV 
YSSKDPAQPKESSKVBANEEVEALIVKSPQKEOTPSLFKVLYKTF^ 

LKLLI KFVNlTTKAPIMQGYFYTVnjLFVTACLQTLVLHQYFHIC FVSGMRI KTAVIGAVYRKALVITNS A 
RKS STVGEIVNLMSVDAQRFMDLATYINHIWS APLQVI LALYLLWLNLG P SVLAGVAVMVLMVPVNAVM 
AMKTKTYQVAHMKSKDNRI KLMNE II^G IKVLKLYAW 
WVCTPFLASVSLKRLRIFLSHEELEPDSIERRPVKDGGGTNSITVR^ 

GALVAWGQVGCGK SSLL SALLAEMDKVEGHVAI KGSVAYVPQQAWIQNDSLRENILFGCQLEEP YYRS 
VI QAC ALLPDLE I L PSGDRTE IGEKGVNLSGGQKQRVSLARAVYSNAD IYLFDDPL_SAVDAHVGKH IFE 
NVI G PKGMLKNKTR IL VTHSMS YL PQVDVI IVMSGGKI S EMGS YQELLARDGAF AEFLRTYASTEQEQD 
AEENGVTGVSGPGKEAKQMENGMLVTDS AGKQLQRQL S S SSSYSG0ISRHHNSTAELQKAEAKKEETWK 
LMEADKAQTGQVKLSVYWDYMKAIGLF I SFLSIFLFMCNHVS ALASNYWLSLWTDDPIVNGTQEHTKVR 
LSVYGALGISQGIAVFGYSMAVSIGGIIiASRCLHVDLLHSILRSPMSFFERTPSGNL 
SMIPEVIKl^MGSLFNVIGACIVILIATPIAAIIIPPljGLIYFFV^ 

HFNETLLGVSVIRAFEEQERFIHQSDLKVDENQKAYYPS IVANRWLAVRLECVQICIVLFAALFAVI SR 
HSLSAGLVGLSVSYSI^VTTYLNWLVRMSSEMETKW^ 

RVEFRNYCLRYRFJ>LDFVLPJiINVTINGGEKVGrVGTGAGKSSLTLGLFRINESAEGEI I IDGINI AKI 
GLHDLRFKITIIPQDPVLFSGSLPJflNLDPFSQYSDEEVWTSLEI^^ 

SVGQRQLVCLARALLRKTK I LVLD BATAAVD LETDDLIQ STI RTQF EDC TVLT I AHRLNTIMDYTRV IV 
LDKGEIQEYGAPSDLLQQRGLFYSMAKDAGLV 

>ABCC2=MRP2= Multi Drug Resistance Associated Protein 2 

mlfj<fcnst?wnssfij)spfjuolpu:feqt^ 

vfvgf lli laai elal vltedsgqatv pavrytn ps l ylgtwllvll iq ysrqwcvqknswfl s l fwil 
siixgtfqfqtlirtll^dnsniaysclffisygfqililifsafsfjjnessnnpssiasflssitys 
wyds i ilkg ykr pltl edvwevde emktktlvs kfethmkrelqkarralqrrqeks sqqn sgarlpgl 
nknqsq sqd alvled v e kkkkksgtkkdv p ks wlmkal f ktf ymvllk s f llklvnd i ftfvs pqllkl 
lis fasdrdtylwigylcai llftaaliqsfclqc yfqixfkixsvkvrtaimasvykkaltlsniiarke 
ytvgetvnlmsvdaqkliotvtnfmhmlwssvi^ 

sktiqvk2^k^^<dkrlk^^neilsgikilkyfawepsfri)qvqnlrkkelknlia 

tpvlvsvvtfsvyvlvdsnnildaqkaftsitlfnilrfplsmlpmmissmlqasvsterlekylggdd 

ldtsairhdcnfdkamqfsfasftwehdseatvrdvnldim 

vhghitikgttayvpqqsvjiqngtikdnilfgtefnekrycxjvleacallpdlemlpggdlaeigekgi 
nlsggqkqr i slarat yqnld i yl l dd plsavdahvgkh i fkkvlg pngllkgktrllvthsmhfl pqv 
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Figure 3-7 

DEIWIiGNGTIVEKGSYSALLAKKGEFAKflTLKTFL^ 

AAS ITMEIRENSFRRTLSRSS RSNGRHLKSLRNSLKTRNVNS LKEDEELVKGQKL IKKEFI ETGKYKFSI 

YL E YLQAIGLF S I FF I ILAFVMNSVAF I G SNI»WL S AWTSDS KI FNSTDYPAS QRDMRVGVYGALGLAQG 

IFWIAHFWSAFGFVHASNILHKQIJjNNILRAPMRFFDTrPTG STVDDTLPQSLRSWIT 

CFIX?IISa^VMICr^TPVFTirVIPLGIIWSVQMFWSTSRQLRRLDSVTRSPIYSHFSETVSGLPVI 

RAJEliQQRFLKHNEVRIDTNQKCVFSWITSNRWIJVIRL 

SNALNITQTIJWLVRMTSEIETOIVAro 

EXDLVIJIGITCDIGSMEKlGVVGRTGAGKSSbTNGLFRILEAAGGQIirDGW 
PQDPILFSGSU*MNU)PF14NYSDEE:nifK^ 

ALLRKS KILVIiD BATAAVD LETDNLIQTTI QNEFAHCTVTT I AHRLRTIMDSDKVMVLDNGKI I ECGSP 
EELLQIPGPFYFMAKEAGIENVNSTKF 

>ABCC3=MRP3= Multi Drug Resistance Associated Protein 3 
MDAI£GSGELGSKFTOSNLSVHTENPDL^^ ILSHL 
SKLKMVLGVLLWCVSWADLFYSFHGLVHGRAPAFW SGVLI 
IFWFIXTWCAIWFRSKIIjLAKAEGEISDPFRFTTFYI^ 
PETSAGFLSRiFFWWFTKMAIYGYRHPLEEKDIAtfSLKEED^^ 
GKNASGEDEVLLGARPRPRKPSFLKALIJVTFGSSFLISACFKLIQDLLSFINP^^ 
SWWGFLVAGLMFLC SMMQSL ILQHYYHY IFVTGVKFRTG IMGVrYRKALVITNSVKRASTVGEI VNIMS 
VDAQRFMDLAPFLNLLWSAP LQI HAI YFLWQNLG PSVLAGVAFMVLL I PLNGAVAVKMRAFQVKQMKL 
KDSRI KLMSEILNGI KVLKLYAWE PS FLKQVEGI RQGEXjQLLRTAAYLHTTTTFTWMC S PFLVTLITLW 
VYVYVDPNNVLDAEKAFVSVSLFNILRLPLNMLPQLIS^ 

SPGYAITIHSGTFTWAQDI#PPTLHSLD IQVPKGALVAWGPVGCGKS suvs allgemeklegkvhmkgs 

VAYVPQQAWIQNCT3X)ENVLFGKAL^KRYQQTLF^ 

SLARAVYSDADIFLLD DPLSAVD SHVAKHIFDHVIGPEGVIAG^ 

VSEMGPYPALt^RNGSFANFIX^NYAPDEDQGHLEDSWTALEGAEDKEA^^ 

WQKQFMRQLSALSSIX3EGQGRPVPRRHIX5PSFJWQVTEAKArX3A^ 

GLCTTLAICLLYVGQ S AAAI GANVWLS AWTNDAMADSRQNNT SLRI/3RreAALGILQGFLVMI»AAMAMAA 
GGIQAARVI^QALLHNKIRSPQSFFDTTPSGRIIiNCFSro^ 

MASTPLFTVVILPIAVLYTLVQRFYAATSRQLKRLESVSRSPIYSHFSETVTGASV 
SDTKVDANQRSCYP YI I SNRWLS IGVEFV<33CVVLFAALF AVIGRSSLNPGLVGLSVS YSI^ 
MIRMMSDLESNIVAVERVKEYSKTETEAPVATVEGSRPPEGWPPRGEVEFTU^ 

HVHGGEKVGIVGRTGAGKSSMTI^LFRILFJ^GEIRIIX^I^ADIGLHDLRSQLTIIPQDPILFSGTL 
RMNLDPFGSYS EEDIWWAIjELSHLHTFVS SQ PAGLDFQC SEGGENLSVGQRQLVCIiARALIjRKSRI LVL 
DEATAA1 PL ETDNL IQAT I RTQFDTCTVLTI AHRLNT I MDYTRVL VLD KGWAEF PS P ANIj I AARG I FY 
GMARDAGLA 

>ABCC4= MRP 4- Multidrug Resistance Associated Protein 4 
MLPVYQEVKPNPI^DANICSRVFFWWLNPLFKI 

RAENDAQ K PS LTRAI IKC YWKS YLVI^I FTLI EES AKVI QPI FLGKI INYF ENYDPMDS VALNTAYAYA 
TVLTFCTLriAII^HLYFYWQCAGMRLRVAMCHM 

VTVFLHF LWAGPLQ AI AVTALLWME IGI SCLAGMAVL 1 1 LLPIiQSCFGKLFS S LRSKTATFTDARI RTM 
NEVITGIRIIKfcTYAWEKSFSNLITNLRKKEISKI 

ITASRVFVAVTL YGAVRLTVTLFF P S AI ERVS EAI VS IRRIQTFLLLDE I SQRNRQLP SDGKKMVHVQD 
FTAFTOKASETPTLQGLSFTTOPGELLAWGPVGAGKSSL^^ 

VFSGTIJISN ILFGKKYEKERYEKVI KAC ALKKDLQLLEDGDLTVI GDRGTTLSGGQKARVNLARAVYQD 
ADIYLLD DPLSAVDA EVSRHLFFJiCICQILHEKI 

KSGIDFGSLLKKDNEESEQPPVPGTPTLRtmTFSESSWSQQSSRPSLKDGAXiESQDTENVPVTLSEEN 
RS EG KVGFQAYKNYFRAG AHWIVFI F L I LLNT AAQVA YVLQD WWL S YWANKQSMLNVTVNGGGNVTEKL 
DLNWYIXHTSGLTVATVLFGIARSLLWYV^ 

IGHLDDLLPLTFLDF IQTLLQWGWSVAVAVI PWI AI PLVPLGII FI FLRRYFLETSRDVKRLESTTR 
SPWSHLSSSLQGIA^IRAYKAEERCQELFDAHQDLHSEAWFLFLTTSRW 

SLILAKTLDAGQVGLALSYALTLKGMFQWC^QSAEVEN^IMISVERVIEYTDLEKEAPWEYQKRPPPAW 

PHEGVIIFDNVNFMYSPGGPLVLKHLTALIKSQFJCVGIVGRTGAGKSSLISALFRLSEPEGKIWIDKIL 

TT EIGLHD LRKKMS 1 1 PQE PVLFTGTMRKNLDP FKEHTDE ELWNALQEVQLKET IEDLPGKMDT ELAES 

GSNFSVGQRQLVC1ARAILRKNQILIIDF ATANVP PRTDELIQKKIRSKFAHCTVI,TIAHRXNTIIDSD 

KIMVLDSGRLKEYDEPYVLLQNKZSLFYKIWQQI^KAEAAALT 

NGQPSTLTIFETAL 

>ABCC5= MRP5= Multidrug Resistance Associated Protein 5 

MKDIDIGKEYIIPSPGYRSVRERTSTSGTHRDREDSKFRRTRPLECQDALETAARAEGLSLDASMHSQL 

RILDEEHPKGKYHHGLSALKPIRTTSKHQHPVDNAGLFSCMTFSV^SSLARVAHKKGELSMEDVWSLSK 

HESSDWCRRLERLWQEELI^GPDAASLRRVWIFCRTRLILSIVCI^ITQIAGFSGPAFMVKHLLEY 

TQATESNLQYSLLLVIXSLLLTEIVRSWSLALTW^ 

INICSNIXJQRMFEAAAVGSLLAGGPWAILGMIYNVIILGPTGFI^ 

KC/AATDERVQKMNEVLTYIKFIKMYAWVKA?SQSVQKIREEERRILEKAGYFC^IWGVAPIVVVIAS 
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Figure 3-8 
VVTF SVHMTLGFDLTAAQAFTWWFNSMT^ 

AS PH I KI EMKNATLAWDS SHS S IQNSPKLTPKMKKDKRAS RGKKEKVRQLQRTEHQAVIiAEQKGHIiLLD 
SDERPSPEEEEGKHIHLGHLRLQRTUISIDLEIQEGKLVGICGSVGSGKTSLISMLGQMTLLEGSIAI 
SGT F AYVAQQ AW I LNAT L RDNILFG KEYDEE RYNSVLNSC CLRPDI*AIL PS SDLTE IGERGANL SGGQR 
QRI SLARAL YSDRS IYI LDDPI^SAIjDAHVGNH I FNSAI RKHLKS KTVLFVTHQLQ YL VDCDEVI FMKEG 
CITERGTHEELMNLNGDYATIFNNLLLGETPPTOINS 

QLVQLEEKGQGSVPWSVYGVYIQAAGGPLAFLVIMALFMLNVGSTAF STWWLSYWI KQGSGNTTVTRGN 
ETSVSDSMKDNPHMQYYASIYALSMAVMLIL^ 

PTGR I LNRFS KDMDEVD VRL PFQ AEMF I QNVTLVF FCV GHIAGVF PWFLVAVGPLVT LFSVLHIVSRVL 

I REL KRLDNTTQSPFLS H ITS S IQGLATIHAYNKGQEFLHRYQEIiLDDNQ A P F FLFTCAMRWItAVRL DL 

I S I ALITTTGLM IVLMHGQ I P PAYAGLAI SYAVQLTGL FQFTVRLASETEARFT SVERINHYI KTLSLE 

APARIKNKAPSPIX^EGEOTFENAEMRYREffl^PLVL^ 

LVELSGGCIKIDGVRISDIGI^LRSKI^IIPQEPVLFSGTVRSNI^ 

IAQLPLKLESEVMENGDNFSVGERQLLCIARAIJ^RHCKILI^ 

MLTIAHRUmn^DRIMVLAQGQWEFDTPSVIiSNDSSRF 

>ABCC6= MRP6= Multidrug Resistance Associated Protein 6 
MAAPAEPCAGQGVWNQTEPEPAATSU^LCFLRTAGVVWP 

KAKMVLGF AL IVLCT S SVAVALWKI QQGT PEA PE FLI H PTVWIiTTMS F AVFL I HT ERKKGVQ S SGVL FG 
YWLLCFVLPATNAAQQASGAGFQSDFVRHLSTYTiCLSLWAQF 

AAFPSKATFWWSGLVWRGYRRPLRPKDLWSLGRENSSEELVSRLEKEWMRNRSAARRH^ 

G SGMKAP ETEPFLRQEGSQWRPLLKAIWQVF H STFLLGTLS L 1 1 S DVF RFTVPKLLSLFLEF I GDP K P P 

AWKG YLLAVIJflFLS ACX/QTU? EQQNMYRLKVLQMRIjRS AITGLVYRKVLALS SGS RKASAVGDWNL VS 

VDVQRLTESVLYUTCLWLPLWr^FVY^ 

KDSRARLTSSILRNSKTIKFHGWEGAFI^RVIXSIRGQELGALRTSGLLFSVSLVSFQVSTFLVALW 
VHTLVAENAMNAEKAFVTLTVLNILNKAQAFL PFS IHSLVQARVS FDRLVTFLCLEEVD PGWDSSSSG 
S AAGKDCITIHSATFAWSQES PPCIiHRINLTVPQGCLLAWG PVGAGKS SLLSALLGELSKVEGFVS I E 
GAVAYVPQEAWVQNTSWENVCFGQELD P PWLERVLSAC ALQPDVDSF PEGIHTS IGEQGMNLSGGQKQ 
RL S LARAVYRKAAVYIJ^DD PLAAIiDAHVGQHVFN'QVI G PGGLLQGTTRILVTHALHI L PQ ADWX TVLAN 
G AI AEMGS YQELLQRKGALVCLLDQARQ PGDRGEGETEPGTTSTKD PRGTSAGRRPELRRERSI KSVP EK 
DRTT S EAQTEVPLDD PDRAGVfPAGKDS I QYGRVKATVHLAYLRAVGTP LCLYALFL FLC QQ VAS FC RGY 
WLSLWADD PAVGGQQTQAALRGG I FGLLGCLQAIGL FASMAAVLLGGARASRLLFQRLLWDWRS PI S F 
FERTPIGHLIiNRFSKETDTVT)VDIPDKLRSLLMYAFGLLEVSLW 

YWSSCQLRRLESASYSSVCSKMAETFQGSTWRAFRTQAPFVAQNNARVDESQRI SF PRLVADKWLAA 
NVELI/GNGLWAAATCA^SKAHLSAGLVGFSVSAAI^^ 

PKEAPWRIiPTCAAQPPWPQGGQIEFRDFGLRYRPELPLAVQGVSFKIHAGEKVGIVGRTGAGKSSLASG 
LLRLQEAAEGGIWIDGVPI AHVGLHTLRS RI S 1 1 PQDPI L?PG SLRMNLDLLQEHSDEAIWAAL ETVQL 
KALVASIiPGQLQYKCADRGEDLSVGQKQLLCIARALIjRKTQI L rLD EATAAVD PGTELQMQAMLGSWFA 
QCTVLL I AHRLR SVMDCARVLiVMD KGQVAE SGS P AQLLAQKGL FYRLAQ E SGLV 

>ABCC7= cystic fibrosis transmembrane conductance regulator 
MQRSPLEKASWSKLFFSWTRPILRKGYRQRL^ 

INALRRCFFTOFTIFYGIFLYLGEVTKAVQPIjLIXSRIIASYDPDNKEERSIAIY 

HPAIFGLHHIGMQMRIAMFSLIYKKTLKLSSRVLDKISIGQLVSIASNN^ 

VALI^GLIWELLQASAFCXJLGFLIVLALFQAGIX^^ 

WEEAMEKMIENLRQTELKLTRKAAYVRYFNSSAFFFSGFFVVFLSVLPYALIKGIILRKI FTTISFCIV 

LRMAVTRQFPWAVQTWYDSLGAII^IQDFLQKQEYKTLEYNLTTTEVVMa 

NNNNRKTSNGDDSLFFSNFSI^TPVLKDINFKIER^ 

HSGRISFCSQFSWIMPGTIKENIIFGVSYDEYRYRSVIKACQLEEDISKFAEKDNTVLGEGGITLSGGQ 
RARISIARAWKDADLYIiLD SPFGYLDV LTEKEIFESC^CKUIANK^ 

GSSYFYGTFSELQNLQPDFSSKI.MGCDSFIX2FSASRRNSILTETLHRFSLEGDAPVSWTETKKQSFKQT 
GEFG EKRKNS I LNP INS I RKF S IVQKTPLQMNGI 3ED SDE PLERRLS LVPDSEQGEAILP R I SVX STG P 
TLQARRRQSVLNLMTHSVNQGQNI HRKTTASTRKVS LAPQ ANLTELD I YSRRL SQETGLEI S EE INEED 
I»K EC FFDDMES I P AVTTWNT YLRY ITVHKSLI FVLIWCLV IFLAEVAASLWLWLLGNTPLQDKGNSTH 
SRmSYAVIITSTSSYYWYIWGVADTLLAMGFFRGLPLVHTLIWS 

LKAGGIL^FSKDIAILDDLLPLTIFDFIQLLLIVIGAIAWAVIiQPYIFVATVPVIVAFIMLRAYFLQ 
TSQQLKQLESEGRSPIFTHLVTSLKGLVm,RAFGRQPYFETLFHKALNLHTANWFLYLSTLRWFQMR 
MI FVIFF I AVTF I SILTTGEG EGRVG I ILTLAMNIMSTLQWAVNSSI DVDSLMRSVS RVFKFIDMPTEG 
KPTKSTKPYKNGQLSKVMIIENSKVKKDDIWPSGGQMTVKDLTAKYTEGGNAI LEbfIS FSI S PGQRVGL 
LGRTGSGKSTZiLSAFLRLLNTEGEIQ IDGVSWDS ITLQQWRKAFGVT PQKVFI FSGTF RKNLD PY EQWS 
DQEIWKVADEVGLRSVI EQFPGKLPFVLVIX5GCVLSHGHKQl>lCIxARSVLSKAKILLLDEPSAHL 
YQI I RRTLKQ AF ADCTVILC EHRI EAMLECQQFLVIEENKVRQYDS IQKLLNSRSLFRQAI S PSDRVKL 
F PHRNSSKCKSKPQIAALKEETEEEVQDTRL 

>ABCC8=SURl=Sulfonurea Receptor 1 
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MPLAFCGSENHSAAYRVDQGVLNNGCFVD^ 
GHNLRWILTFMLLFVLVCEIAEX?ILSDG\^ 

LL VYWTLAF I TKTI KFVKIJ*DHAIGFSQLRFCLTGLLVI L YGMLLLVEVNVI RVRRY I FF KT PREVKP P 
EDLfQDLGVRF LiQP FVNL P SKGTYWWMNAF I KT AH KKP I DL RAI GKL PXVMRALTNYQRLC EAFD AQVRK 
DI QGTQGARA IWQ ALSHAFGRRLVLSSTFRILADLLGFAG PLC I FG IVDHIjGKENDVFQP KTQFLGVY F 
VS SQE FLANAYVLAVLLFTjALLLQRTFLQASYYVAI ETGINLRGAIQTK^ 

gqicnlvaidtnqijwfffix:pnlwampvqi^ 

aqrstleysnerlk(ytnemlrg ikllklyaweni frtrvettrrkemtslrafai yts i s ifmntai pi 

aavlitfvghvsffkeadfspsvafaslslftlilvtplflilssvvrstvkalvsv^ 

eqcaph ept p qgpas kyq avplr wnrkrparedc rgltg plq slvpsadgdadnccvqimggyftwt p 

dg i ptlsni tiri prgqltmivgqvgc^ks slllaalgemqkvsgavfws sl pds eigedps peretat 

DLDIRKRGPVAYASQKPWLLNATVEENI IFES PFNKQRYKMVIEACSIjQPDIDILPHGDQTQIGERGIN 
L S GGQRQRI SVARAL YQ HANWFLD DP F S ALD I KLS DHLMQ AG I L ELLRDDKRTWLVTHKIjO YLPHAD 
WI IAMKIX^IQREGTLKDFQRSECQLFEiWKTLMNRQD^ 

QDEEEE EE EAAE S EEDDNL S SMLHQRAE IPWRACAKYLS SAGI OjLSLLVFSQIiLKHHVLVAI DYWLAK 

WTDSALTLT P AARNCS L SQECTLDQTVYAMVFTVLC SLGXVIXILVTSVTVEWTGLKVAKRLHRS LLNRI 

II^PMRFFETTPIXSSILNRFSSIX^NTIDQHIPST^ 

CYFIQKYFRVASRDLQQIJ3DTTQLPLLSHFAETVEGLTT^ 

AMRWLEVRMEYIGACWLIAAVTSISNSL^ 

KRIHGLLKTEAESYEGLI^SLIPKNWPDQGKIQIQ^ 

GSGKSSFSLAFFRMVDTFEGHI IIDGIDIRKLPLHTLPSRLSI ILQDFVLFSGTI RFNLDP ERKC SDST 
LWEALE I AQLKLWKAL PGGLDAI ITEGGENFSQGQRQLFCLARAFVRKTSI FIMD EATAS IDM AT2NI 
LQKWMTAFAJDRTWTIAHRVHTILSADLVTVLR^^ 

>ABCC9= SUR2= Sulfonurea Receptor 2 

MSLSFCGNNT S S YNINDGVLQNSCFVD ALNLVPHVFLLF ITFP ILF IGWGSQS S KVQIHHNTWLHF PGH 
NL RWI LTFALLFVHVC E IAEGIVSDS RRES RHLHLFMPAVMGFVATTTS IVYYHNI ETSNF P KLLLALF 
LYWVMAFITKTI KLVKYCQSGLDI SNLRFC ITGtlMVTIJIGIiIiMAVE I14\n:RVRRYVF FMNPQKVKP PED 
LQDLGVRFI^PFVNIJjSKATYWVmNTLIISAHKKPIDLKAIGKLPIAMP^ 

DH PNRTPS IWLAMYRAFGRP ILL S STFRYLADLLGF AGPLC I SGrVQRVNETQNGTNNTTG ISETL SS K 
EFLENAYVIJVVLLFIALII/QRTFLQASYYVTIE 

NLVAI ETNQLMWFLFLC PNLWAMPVQI IMGV I LLYNLLGS SALVGAAVIVLLAPIQ YF I ATKLAEAQKS 
TLDYSTERLKKTNEI LKGI KLLKLYAWEHI FCKSVEETRMKELSSLKTFALYTSLS IFMNAAI PIAAVL 
ATFVTHAYASGNNLKPAEAFASL SLFH ILVTPLSfljLFTVVRF AVKAI ISVQKLNEFLLSDEIGDDSWRT 
GESSLPFESCKKHTGVQPKTINRKQPGRYHLDSYEQSTRRLRPAETEDIAIKVTNG^ 
I DIRI PTGQLTMIVGQVGC GKSSLLIAILGEMQTLEGKVHWSNVNESEP SFEATRS RNRYSVAYAAQKP 
WLLNATVEEN ITFGS P FNKQRYKAVTDACSLQPD IDLLPFGDQTE IGERGINLSGGQRQRICVARAL YQ 
NTNIVFLD D PF S AIJ3 IHL S DHLMQEGI LKFLQDDKRTLV^ ,K 
DIQTKDVELYEHWKTLM^QDQELEKDMEADQTTLERKTLRRAMYSREAKAQMEDEDEE 
MSTVMRLRTKMPWKTCWRYLTSGGFFLLILM I FSKLLKHSVIVAIDYWLATWTSEYS INNTGKADQTYY 

vagfsiix:gagifix:lvtsltvetogltaaknlhhnll^ 

qhi p ptle sltrstllcl s aigmi s yatpvflvall plgvafyfiqkyfrvaskdlqelddstqlpllc 

HFSETAEGLTTIRAFRHETRFKQRMLELTDTO^AYLFLSA 

SNSGLVGLGLL YALTITNYLNWVVRNLADLEVQMGAVKKVNS FLTMES EN YEGTMDPS QVP EHWPQEGE 
IKIHDIXTVRYENlinjKPVLKHVKAYIKPGQKVGICGRTGSGKSSLSLAFFRMTO 

PLHTLRSRLSIILQDPILFSGSIRFNLDPECKCTDDRLWEALEIAQLKNMVKSLPGGLDAVVTEGGENF 
SVGQRQL FCLARAFVRK S S I L I MD EATAS I D MATEN I LQ KWMT AFAD RTWTMAH RV S S I MP AGLVL V 
FSEGILVECDTVPNLFAHKNGPFSTLVMTNK 



>ABCC10 (partial sequence) 

GSGCIXSAEKREGKNRWQGEASMERIJ^QLCGSSAAWPLPLWEGDTTG^ 

YLGT PRS PDYIL PCS PGWRLRLAASFLLSVFPLLDLL PVAL PPGAGPGPIGLEVLAGCVAAVAWI SHSL 
ALWVLAHS PHGHSRGPLALALVALLPAPALVLTVLWHCQRGTLLP PLLPGPMARIX^LLILQliAALLAYA 
LGWAAPGGPREPWAQEPI^PEIXJEPEVAEDGESWLSRFSYAWIJ^LIJUIGACGELRQPQDICRLP 
PTYLARWQAHWQEGARLWRALYGAFGRCYLALGLLKLVGTMLGFSGPLLLSLLVGFLEEGQEPLSHGL 
L YALGIJlGG AVLGAVLQNQYGYEVYKVTLQARGAVLN ILYC KALQLGP S R PPTGEALNLLGTDS ERLLN 
FAGS FHEAWGL PLQL AITL YLL YQQVGVAFVGGL IL ALLLVPVNKVI AT R IMASNQ EMLQHKDARVKLV 
T ELL SG I RV IKFCGWEQALGARVEAC RARELGRLRVI KYLDAACVYLWAALPW I S I V I F I T YVLMGKQ 
LTATKVFTAIJUjVRMLILPLNNFPWINGLLEAKVSLDRIQLFLDLPNHNPQAYYSPDPPAEPSTVLEL 
HGAL FSWDPVGTSLETF I SHL EVKKGMLVGIVGKVGCGKS SLLAAI AGELHRLRGHVAVRGLSKGFGLA 
TQEPWIQFATIRDNILFGKTFDAQLYKEVLEACAI^DDLSILPAGDQTEVGEKGVTLSGGQRARIALAR 
AVYQEKELYLIJDDPJ^AATOADVANHLLHRCI 

PSEILPLVQAVPKAWAENGQESDSATAQSVQNPEKTKEGLEEEQSTSGRLLQEESKKEGAVALHVYQAY 
WKAVGQGLAIAILFSLLI^QATRNAADVMLSHWISQLKAENSSQEAQPSTSPASMGLFSPQLLLFSPGN 
LYIPVFPLPKAAPNGSSDIRFYLTVYATIAG^SLCTLLRA\n.?AAGTLQAAATLHRRLLHRVLMAPVT 
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Figure 3-10 
FFNATPTGRILNRFSSDVACADDSLPFILfeLLANAA 

HYRAS S REL RRLG SLTLS P L YS HLADTLAGLSVLRATGATYKF EE ENLRLL ELNQRCQF ATS ATMQWLD 
IRLQLMGAAWS AI AG IALVQHQQGLANPGLVGLSLSYALSLTGLLSGLVSS FTQTEAMLVSVERLEEY 
TC DLPQE PQGQPLQLGTGWLTQGGVEFQDVVLAYRPGLPNALDGOT 
LVLFRLLEPSSGRVLLIXSVDTSQLELAQLRSQIAIIPQEPFLFSGTVRE^ 

HLSEVTTSMGGLIXSEIjGEGGRSLSIiGQRQLIXIaARALLTDAK^ ICKRF 
ANKTVLTIAHRLI?riL^SDRVL\niiQAGRVVELDSPATLRNQPHSLFQQLL^ 

>ABCD1=ALDP= adrenoleukodys trophy protein 

MP VIiS R PRPWRGlTITiKRT AVLLALJUlYGAli KYYPLVRQC LAP ARGLQAP AGE PTQEASGVAAAKAGMNR 
VFLQRLLWLLRLLF PRVLC RETGLIJUjHSAALVSRTFLSVWARLDGRLARC IVRKDPRAFGWQLLQWL 
LI ALPATFVNS AIRYL EGQLALS FRS RL VAHAYRIiYF SQQTYY RVSNMDGRL RNPDQSLTEDWAF AAS 
VAHLYSNLTKPLI^VAVTSYTUiRAARSRGA^ 
GELRYMHSRVVANSEE IAF YGGHEVEL ALLQRSYQDLASQ 
MVAVPIITATGYSESDAEAVKKAALEKKEEELVSERTE^^ 

YTARVH EMFQVF EIWQRCTFKRPRELEDAQAGSGTIGRSGVRVEGPLKI RGQVVDVEQGI ICENI PI VT 
PSGEVWASLiniRVEEGMHLLITGPNGCGKSSLFRIIXKnjWPTTGGVLY 

LRDQVX YPDSVEDMQRKGYS EQDL EAILD WHLHH I LQREGGWEAMC DWKWLS GGEKQRIGMARMFYH 
RPKYALLDECTS AVS I DVEGKI FQ AAKDAGXALL SITHRPS LVVKYHTHLIX)FIX?EGGWKFEKLDSAARL 
SLTEEKQRLEQQLAGIPKMQRRLQELCQILGEAVAPAHVPAPSPQGPGGLQGAST 

>ABCD2=ALDR= adrenoleukodys trophy related protein 

MTHMLNAAADRVKWTRS SAAKRAACLVAAAYALKTLYPI IGKRLKQSGHGKKKAAAYPAAENTEI LHCT 

ETICEKPSPGVMADFFKQLLELRKILFPKLVTTETGWLCLH 

KPRTFI IKLIKWLMIAI PATFVNSAIRYI^ECKLALAFRTRLVDHAYETYFT^ 

Q S LTED IMMF S Q SVAHL YSNLTKP ILDVMLT SYT L IQT ATSRGAS PIG PTLLAGL WYATAKVLKAC S P 
KFGKIiVAEEAHRKGYIiRYVHSRI I AWEEI AFY^GHKVEMKQLQKS YKALAD^dNLILSKRLWYI MIEQ 
FLMKYVWSSSGI/IMVAIPIITATGFADGEIX^KQVMVSERTEAFTTARNL 

ELAGYTARVYNMFVm^DEVKJ^GIYKRTAVIQESESHSKWGAKVELPLSiyrLAIKGKVIDVDHGIICEW 
P I ITPAGEWAS RLNF KVEEGMHLL ITGPNGCGKSSLFRI L SGIjWPVYEGVLYKP PPQHMFYI PQRPYM 
SL G SliRDQVTYPD SVDDMHDKGYTDQDL ERI LHNVHL Y1I I VQREGGWD AVMDWK3JVI>SGGEKQRMGMAR 
MF YHKPKYALLDECTSAySIDVEGKIFQAAKGAGI SLL S I THRPSIA^KYHTHLLQFDGEGGWRFEQLDT 
AIRLTLSEEKQKLESQLAGI PKMQQRLNELCKILGEDSVLKTIKNEDETS 

>ABCD3=PXMP1= Peroxisomal membrane protein 1 
MAAFSKYLTARNSSLAGAAi^LLLCLI^ 

ILKIMVPRTFCKETGYLVLIAVMLVSRTYCDVVmiQNGTLI ESGI IGRSRKDFKRYLLNFIAAMPLI SL 
VNNFLKYGLNELKIXFTlVRLTKYI/YEEYIiQAFTY^ 

SKPFLDIVLYIFKLTSAIGAQGPASMMAYLWSGLFLTRLRRPIGKMT ITEQKYEGEYRYVKS RLITNS 

EEIAFYNGNKRERGTVHSVF'RKLVEHLHlSrFILFHFSMGF 

LKSTJiSEJ^EDYYQSGRKLLRMSQAIiGRIVIAGREMTRLAG 

EKG IEGVQVT PLI PGAGE 1 1 IADNI I KFDHVPLATPNGDVLIRDLNFEVRSGANVL ICG PNGCGKSSLF 
RVLGELWPLFGGRLTKPERGKLFYVPQRPYMTLGTLRDQVIYPDGREDQKRKGISDLVLKEYLDNVQLG 
HILE11EGGWDSVQDWMDVLSGGEKQRMAMARLFYHKPQF AI LD ECTSAVSVP VEGY IYSHCRKVGITLF 
WSHRKSLWKHHEYYLHMDGRGNYEFKQITEDTVEFGS 

>ABCD4=PXMP1L= Peroxisomal membrane protein 1-1 ike 1 

MAVAGPAPGAGARPRLDLQFLQRFLQILKVLFPSWSSQNAI^ 

VI/aHKDLEGFKTLTFLAVMLIVIjNSTLKSFDQF^ 

I DNPDQR I SQDVERFCRQLS SMASKL IIS PFTLVYYTYQCFQSTGWLGPVS I FGYF ILGTWNKTLMGP 
IVMKLVHQEHjEGDFRFKHMQIKVNAEPAAFYRAG 

FDYLGS ILS YWI AI PIFSGVYGDLS PAELSTLVSKNAFVC I YL I SCFTQLIDLSTTLSDVAGYTHRIG 
QLRETLLDMSLKSQDCEILGESEWGLDTPPGWPAAEPADTAFLLERVSISAPSSDKPLIKDLSLKISEG 
QSLL ITCNTGTGKTS LLRVIXX5IiWTSTRGSVQMLTDFGPHGVLFL PQKP FFTDGTL REQVI YPLKEVYP 
DSGS ADDERI LRFLELAGLSNL VARTEGLDC^VDWNWYDVLS PGEMQRL SF ARLFYLQPKY AVLDEATS 
ALTEEV ESELYRIGQQLGMTFISVGHRQSLEKFHSLVLKLCGGGRWELMRIKVE 

>ABCE1= Ribonuclease L inhibitor 

MADKLTRIAIVNHDKCKPKKCRQECKKSCPWRMGK 

LSIVNLPSNLEKETTHRYCANAFKIjHRLPIPRPGEVIXSLVGTOG 

DWQEILTYFRGSELQWYFTKILEDDLKAIIKPQWARFLRLAKGWGSILDRKDETKTQAIVCQQLDLT 
HLKERNVEDLSGGELQRFACAWCIQKADIFMFDEPSSYLDVKQRLKAAITIRSLINPDRYIIWEHDL 
S^DYLSDFICCLYGVPSAYGVVTMPFSVREGINIFLDGWPTENLRFRDASLWKVAETANEEEra 
CMYKY PGMKKKMGEFELAIVAGEFTDSEI^WMLGrl^fGTGKTTFIRKLAGRLKPDEGGHVPVLNVSYKPQ 
KIS P KSTGSVRQLLHEKI RDAYTHPQFVTDVHKPLQI ENI I DQEVQTLSGGELQRVRLRLCLGKPADVY 
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Figure 3-11 

LI DE PS AYLD SEQ RLMAARWKRF I LHAKKT AFWEHD F IMAT YLADRVIVF DGVP 5 KNTVANS P QTLL 
AGMNKFIiSQLEITFRRDPNNVTlPRINKLNSIKDV^QKKSGNYFFLDD 

>ABCF1 

mpkapkqqppepewigixjestspsdkwkkgkkd^ 

QQQQKKKRDTRKGRRKKDVDDrc 

QSEEEEEEEKHPPKPAKPEKNRINKAVSEEQQPALKGKKGKEEKSKGK^ 
IKEKEPPKQGKEKAKKAEQMEYERQVASLKAANAAENDFSVSQAEM^^ 

GKELFVNADL Y IVAGRRYGLVGPNGKGKTTLLKHI ANRALS I P PNI DVLLCEQEWADET PAVQAVL RA 
OTKRLKLLEEERJUiQGQLEQGDDTAAERLE^ 

SGGWH^MRVSLARALFMEPTLLMLD E PTNHLD LNAVIWLNNYLQGWRKTLL TVSHDQGFLDDVCTDI IHL 
DAQRLHYYRGNYKITKKMYQQKQKELLKQYEKQEK^ 

QDEESQEAPELLKRPKEYTVRFTF PDP P PLfSPPVLGLHGVTFGYQGQKPL FKNLDFG IDMDSRICIVGP 
NWGKSTIJLjLIJjTGKLTPTHG EMRKNHRLKI GF FNQQ Y AEQLRM E ET PTEYTiQRGFNL P YQDARKCL GR 
FGLESHAHTIQICKLSQGQKAKWFAELACREPDVLI LD BPTNNLD I ES IDALGEAINEYKGAVIWSH 
DARL ITETNCQLWWEEQSVSQ IDGDF ED YKREVL EALGEVMVSR PRE 



>ABCF2 

MPSDLAKKKAAKKJCEAAKARQRPRKGHEEbTC 
ARAVTGVIJVSHPNSTDVHIINLSLTFHGQFiLSDTKLEL^ 

PEHI DrYHLTREMPP SDKT PLHCVMEVDTERAMLEKEAERLAHEDABC EKLMELYERT iF.FT J)ADKAEMR 

ASRILHGLGFTPAMQRKKLKDFSGGWRMRVALARALFIRPFMI^DEPTO 

ILVLVSHSQDFLNGVCTNIIHMHNKKLKYYTC^^ 

GHGS AKLARQAQS KEKTIjQKMMASGLTERVVSDKTLS F YFPPCGKI P PPVIMVQ NVS FKYTKDG PCI YN 
NLEFGIDLDTRVALVGPNGAGKSTLIjKLLTGELL PTIX^HRKHSHVKIGRYHQHIjQEQIiDLDLS PLEYM 
MKCYT?EIKEKBEMRKIIGRYGLTX3KQQVSPIRNL^ 

DALAD AINE F EGGMMLVSHD FRL IQQVAQE IWVC EKQTITKWPGDILAYKEHLKSKLVDEE PQLTKRTH 
NVCTLTLASLPRP 

>ABCF3 

matcab ilrs efpe idgqvfdyvtgvlhsgsadf esvddlveavgellqevsgds kddag i ravcqrmy 
ntlriaepqsqgnsqvlldapiqlskitenyix: 

ekdtlktsnplvle eas asqag s rkesrles sgknks ydvri enfdvs fgdrvllagadvnlawgrryg 
lvg rnglg kttllkmlatrsl rvp ah i s lt . hveq evagddtp alq svl es d svredll rre relt aq i a 
agraegseaaelaeiyakleeieadkaparasviijvgix^ 

PDLIJ^EPlTOl^VRAIimENYLQ^ 

SKQERLLJ^QQREYKAQQOYRQHIQVFIDRFRYNANRASQVQSKliKMLEKL 

FEKFSPPILQLDEVDFYYDPKHVIFSRLSVSADLESRICVVGENGAGKSTMLKLL 

RNLKIGYFSQHHVEQLDLNVSAVELLARKFPGRPEEEYRHQLGRY^^ 

AQMTMPCPNFY ILD EPTNHLDK ETI EALGRALNNFRGGVI LVSHDE RFI RIiVCRELWVCEGGGVTRVEG 
GFDQYRALLQEQFRKEGFL 

>ABCG1=ABC8 WHITE protein homolog 
MAAFSVGTAMNASSYSAEMTEPKSVCVSVDEVVSSNMEATETDLLN 

AVNIEFRDLSYSVPEGPMVRKKGYKTLLKGISGKFNSGELVAIMGPSGAGKSTLMNIIAGYRETGMKGA 
VLINGLPRDLRCFRKVSCYIMQDDMLLPHLTOQEAMMV^ 

TRTGSL SGGQRKRLAIALELVNNPPVMFFD EPTSGLD SASCFQWS LMKGLAQGGRS I ICT I HQ PSAKL 
F EL FDQLYVLSQGQCVYRGKVCNLVP YLRDLGLNC PTYHNP ADFVMEVASGEYGDQNSRLVRAVREGMC 
DSDHKRDL<^DAEVNPFLVmRPSEEVKQTKRLK^ 
DSWVTHLRITSHIGIGLLIGI^YLGIGNErTK^ 

HL^^yV^f S LKAYYL AKTMADVPFQ I MFFVAYC S IVYWMT S Q P SD AVRFVLF AALGTMTS L VAQS LGLL IG 
AASTSLQVATFVGP\FTAIPVLLFSGFFVSFDTI^ 

DETCHFQKSEAILRELDVENAKLYLDFIVLGIFFISLRLIAYLVLRYKIRAER 
>ABCG2= BCRP or Breast Cancer Resistance Protein 

MSSSNVEVFIPVSQGNTNGFPATVSNDLKAFTEGAVLSFHNICYRVKLKSGFLPCRKPVEKEILSNING 
IMKPGLNAILGPTGGGKSSLLDVLAARKDPSGLSGDVLINGAPRPANFKCN^ 

NLQ F S AALRLATTMTNHEKNER INRV I E ELGLDKVADS KVGTQ F I RGVSGGERKRT S IGMELITDPS IL 
SLDE PTTGLD SSTANAVLLLLKRMSKQGRTI IFSI HQPRYS I FKLFDSLTLLASGRLMFHG PAQEALGY 
FESAGYHCEAYNNPADFFLDIINGDSTAVALWREECFKATEIIEPSKQDKPLIEKJLAEIYVNSSFYKET 
KAELHQLSGGEKKKKITWKEISYTTSFCHQLRVA/SKRSFKNLLGN^ 

GLKNDSTGIQ^mAGVLFFLTTN^^FSSVSAVELFWEKKLFIHEYISGYYRVSSYFLGKLLSDLL?MRM 
L PS 1 1 FTC I VYFMLGLK PKADAF FVMMFTLMMV AY S AS S MALAIAAGQS W S V ATLLMT I C FVFMMI F S 
GLLV^TTIASWLSWLQYFSIPRYGFTALQHNEFI/GQNTC 
SPWGLWKNHVALACMIVIFLT IAYLKOLFLKKYS 
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Figure 3-12 

>ABCG5 

MGDLSSLTPGGSMGLQVNRGSQSSLEGAPATAPEPHSLGILHASYSVSHRVRPWWDITSCRQQWTRQIL 
KDVSLYVESGQIMCIIA^SSGSGKTTLI^A^ 

LS SLTVRETLHYT ALLAI RRGNPGS FQKKVEAVMAEL S L S HVADRL IGNY S LGG I STGERRR VS IAAQL 
LQDPKVML FPTTGLDC MTANQIVV^^ 

EMLDFFNDCGYPC PEHSNPFDFYMDLTSVDTQSKEREI ETSKRVQMIESAYKKSAIGHKTLKNIERMKH 

LKTLPMVPFKTKDSPGTOSKUSVLLRRVTRNLV^ 

QDRVGLLYQFVGATPYTQGmvm^FPVLRAVSD^ 

CYVHTjGLHPEVARFGYFSAAIJjAPHIjIGEFLTLVLL^ lAGVLVGSGFIiPNIQE 

MPIPFKIISYFTFQKYCSEILWNEFYGLNFTCGSSOTSV^^ 

FLILYSFIPALVTLGIWFKIRDHIilSR 

>ABCG8 

MAGKAAEERGLPKGATPQDTSGLQDRLFSSESDNSIjYFTCSC^PN^ 
QFKMPWTSPSCQNSCEI^IQNI^FKVRSGQMIAIIGSSGCGRASLIJDVITGRGHGGK^ 
S S PQLVRKCVAHVRQHNQLL PMLTVRETLAFIAQMRIj PRTF SQAQRD KRVED\^ 
MYWGLSGGERRRVSIGVQLLWNPGILILD EPTSGLD SFTAH^ 

BTUjFDLVIiLMTSGTPI YLGAAQHMVQYFTAIGYPC P RYSNP ADFYVDLTSIDRRSREQELATREKAQSL 
AALBT,EKTODLDDFLWKAETKDLDEDTCVESSVTPLDTN 

PTLLI HGAEACLMSMTI GFL YFGHGS I QLSFMDTAALLFMIGAL I PFNVTLDVI SKCYSERAML YYELE 
DGLYTTGPYFFAKILGELPEHCAYI 1 1 YGMPT YWLANLRPGLQ PFLLHFLLVWLWFCCR I MALAAAAL 
L PT FHMASFFSNALYNSFYLAGGFMINLSSLWTVPAWI S KVSFLRWC FEGLMKIQF SRRTYKMPLGNLT 

I avsgdk xlsvmeldsyplyaiyltvtglsggfmvlyyvsl.rfi kqkp sqdw 

Bacterial Transporters (examples) 

>ljmrA= lincoraycin resistance protein 
MERGPQMANRIEGKAVDKTSIKHFVKI/rRAAKPR 

VKGGKVALVXALYIGSAAVSAXAAIVIjGIFGESVVKNLRTRVWDKMI HLPVKYFDEVKTGEMSSRLAND 
TTQVKNL IANS I PQAFTS ILLLVGS I IFMLQMQWRLTLAMI IAVP IVML IMF P IMTFGQK IGWTRQDSL 
ANFQG IASESLSEIRLVKS SNAEKQASKKAENDVNAI/YKI GVKEAVFDGLMS PVMMLSMMLMI FGLLAY 
GIYIiISTX3VMSIjGTLIX5MMFnrLMNLIG\AAPTV 

gktlsahhvdfayddseqilhdisfeaqpnsiiafagpsgggkstifsllerfyqptageitiggqpid 
svslenwrsqigfvsqdsaimagtirenltyglegnftde^ 

GVKISGGQRQRIAIARAFLRNPKILMLDE&TA^^ 
KIYFIEKGEITGSGKHNELVATHPLYAKYVSEQLTVGQ 

>DrrA=daunombicin resistance protein 

MNTQPTRAI ETSGLVKVYNGTRAVDGL.DLNVPAGLVYG ILGPNGAGXSTT I RMLATLLRPDGGTARVFG 
HDVTS EPDTVRRRI SVTGQYASVDEGLTGTE^VMMGRLQG YSWARARERAAEL IIX^FGLGDARDRLLK 
TYSGGMRRRIJDIAASIVVTPDLLFIjDEPTTG 

RI AVIDHG RVI AEGTTGEL KS SLGSNVLRLRLHDAQS RAEAERLLS AELGVTI H RD S D PT AL S AR IDD P 
RQGMRALAELSRTHLEVRSFSLGQSSLDEVFLALTGHPADDRSTEEAAEEEKVA 

>OleB=oleandomycin resistance protein Streptomyces coelicor 
MQNAHRSDTGAAALTGTPEKLLPTQPETTCSFQVVLDDVV^ I IGENGS 

GKSTLLRMLAGVDRPDGGQVLVRAPGGCGYL PQTPDLP PEDTVQDAIDHALAELRSLE RGLREAEQALA 
GASPEELEGLLGAYGDLJJR^FEARDGYAADARWAA 

AS PQI^lLIjDEFTOIfl^VGALEWLEERLRAHRGSVL-VVS KDRVFLSRVATALWEVDGERRTVNRHGGG YA 

GYLQAKAAARRRWEQAYQDWLEDLARQREIJ^SAADHIATGPRRNTERSNQRHQR 

ERVRRLEENPVPRPPQPMRFRARVEGGGTVGRGGAUVELYKVTVGTRLDVPSFT^ 

GKSTLLRVLAGDLAPDQGECERP ERIGWL PQETE I TDRQQ SLL AAF AAGLPG I AEEHRGALLG FGLFR P 

SAIX^TAVGDLSTGQLRRIAIARIXRDPADLLLLDE PTI^LS PALVEDLEEAI^ 

QRFTGRRMHMEGGRFVE 

PROTOZOA (exan5>les) 

>Pfmdr2= multidrug resistance protein 2 - malaria parasite 
(Plasmodium falciparum) 
MDVSNYEYLRSYGIKNELKRKRTHKKIIIYHL^ 

DL F CLOT I RI I YTVI LF RLHKKLTELNTLGKVYVLS RH ITG I L VI LNVTKMINYS YV I KS ENPL YNTNM 
YTjITLKVLFWVYSMISSIYYYFIQFKI/TNIKK^ 
^STIMNNEYI^DYKl^LDMNISyNKLNEKINNDIINirr 
FFHKESKDbnCIDVKESFLNKRYGSNXRSSKIYDNNNNW^ 
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Figure 3-13 

PSKRIDMKGNSSILRTYIVLIFLPILVSKWS^ 

FIiKEVCX^FSQVQQSAFIE^E^IFQTFHNLSYEWYSSKNSGGIMRIVDRGTE 

ATIEGLITCIIFIFKYKNSI^GSVLFIGLTLYIYSTIKITKWRKKIRTKANEM^ 

NVKYTSNEKFBIKKFCNALSNYHRYNLKILNSLGILNTVQ^ 

ISVVVYTSWFAPLSIL<nTyrATIIKSFTDISDL^ 

NVHFNYPTQPLHTSLKDINIYIKPGTTC 

IRNI IGIVPQDT ILFNES I KYNILYGKLDATEEELIQAVKSAQLYDFIQSL PKKWDTLVGDKGVKLSGG 

ERQRISIARCXLKDPKIVIFD EATSSLD SRTEYLFQKAVEDLRKIfflTIIIIAHKLCT 

GKI IERGTHIiDLLKCNGEYTEMWNMQSKS^ 

SNSEKSSQEFSDASNHIKQSKTSbTDHNNNINVHKKNEQEQLFLTNDK^ 

>DVLQF=HDR-PLAFF= Pfmrl= chloroquine resistance protein (Plasmodium 
falciparum) 

MGKEQKEKKDGNLS IKEEVEKELNKKSTAELFRKIKNEKI SFFLPFKCLPAQHRKLLF I SFVCAVLSGG 
TLPFF ISVFGVILKNMNLGDDINPI XLSLVS IGLVQFILSMISSYCMDVITSKILKTLKLEYLRSVFYQ 
DGQFHDNNPGSKLRSDLDFYLBQVS SG IGTKF IT IFTYAS SFLGLYIWSLIKNARLTIXI! ITCVF PLI YV 
CGVICNKKVKLNKKTSLLYNNNTMS I IEEAIiMGIRTVASYCGEKTILNKFNIiSETFYSKYIIJCANFVEA 
LHIGLINGLILVSYAFGFWYGTRI I INSATNQYPNNDFNGASVTSILLGVIjISMFMLTI ILPNITEYMK 
ALEATNSLYEIINRKPLVENNDDGETLPNTKKIEF^ 
SGCGKSTILKLIERLYDPTEGDIIVNDSHNLKDINLKW^ 
DLEAME3TfYEENTNDTYEmO^SLISNSMTSNELLEMKKEYQTIKDS 

DTLVGSNASKLSGGQKQRIS IARAIKRNPKILII^ EATSSLD N^EYLVQKTINNLKGNENRITI 1 1 AH 
RLSTI RYANT I FVLSNRERSDNNNNNNNDDNNN^ I EQGTHDSLMKNKNGI YHLM 

INNQKI S SNKS SNNGNDNG S DNKS SAYKD S DTGND ADNMNS LSI HENENT SNNRNCKNTAENEKEEKVP 
FFKRMFRRKKKAPNNLRI I YKE I FS YKKDVT I IF F S ILVAGGLYPVF ALL YARYVSTLFDF ANLE YNSN 
KYSIYILLIAXAMFISETLKNYYNNKIGEKV^ 

HLLKTGLVNNIVIFSHF IMLFLVSMVMS FYTCPIVAAVLTFI YFINMRW AVRARLTKSKEI EKKENMS 
SGVFAFS SDD EMFKD PSFLI QEAF YNMH TVINYGLEDYFCKL IEKAI DYKNKGQKRRI IVNAALWGFSQ 
5AQLF INSFAYWFGS FL IKRGTILVDDFMKSLFTF IFTGSYAGKLMSLKGDSENAKLSFEXYYPLMI RK 
SNID\mDIXX?IR:rNKNLIKGKVDIK£^mFR 
LLRFYDLKNDHIILKNDMTNFQDYQNNNNNSLVL 

NLRDLRNLFS IVSQE PMLFNMS IYENIKFGREIl^TLEDVKRVSKFAAIDEFIESLPNKYDTNVGPYGKS 
LSGGQKQRIAIARAI^REPKILIJJD EATSSLD SNSEKLIEKTIVDIKPKADKTIITIAHRIASIKRSDK 
IVWNNPDRNGTFVQSHGTHDELLS AQDG I YKKYVKLAK 

>DVLNS= Methothrexate resistance pro ten Leishmania tarentolae 
1WDNGHVTIAMADLGTVVEIAQVRCQQEAQRKFAEQLDELWGGEPAYTPT\^DQASWFX5 
IYKAAAGNITEADLPP PTRSTRTYHI GRKLSRQAHAD IDASRRWQGYIGCEWYKS EAEAKGVL RWVGH 
LQQSDYPRSLVAGVEWRMPPRHRRIiAVLGSAAALHNG^ 
LIPPRPPPSPDLLRTLFKVHWYHWAQILPKLLST)VTALMLPV^ 

FLTNVIQSC S AHKYDHI S I RTAALFETSSMALLFEKC FTVSRRSLQRPDMS VGRIMNMVGNDVDNIGS L 
NWYVMYFWSAPLQLVUTLLLLIRLVGT^RVPGMAVL 

ELL SGVRI VKFMGWE PVFLAR I Q D ARS REL RC LRDVHVANVFFMFVNDAT PTLV IAWF I L YHVS GKVL 
KPEWFPTIALLNTMRVSFFMIPIIISSILQCFVSAKRVTAFIECPOT 

AS I HT YL P VKL PRCKS RLT AMQRSTLWFRRRGVP ET EWYEVDS P DAS AS S LAVH STTVHMG STQTV ITD 
SDGAAGEDEKGEVEEGDREYYQLVSKELLRNVSLTIPKGKLTMVIGS^ 

LWAERS I AYVPQQAWIMNATLRGN ILF FDEERAEDLQWIRCCQLEADI^QFCGGLDTEIGEMGVNL SG 

GQKARVSIARAVYANR\DVYLLD DP LS ALD AHVGQRrVQ^^ IWL 

QHGSIVFAGDFAAFSATALEETLRGELKGSKDVESCSSDVDTF^ 

G EDPLRSDVEAGRLMTT EEKATGKVPWSTYVAYLKSCGGLEAWGCLIA 

GSLMWSADTYLYVYLFIVFLEIFGSPLRFFLCYYLIRIGSRNMH 

RFTKDMSTLDOTL^GY^YLLEYFFSMCSTVIIMVWQPFVLVAJ^PCVYSY 

KS I AHS P VFTLLE ESTjQGQRT I ATYGKLHLVLQEAI^RLDVVYS ALYMQ1WSNRWLGVRLEFL SC VVT? 
MVAFIGVIGKMEGASSQNIGLISLSLTMSMTLTETLNWLTOQ^^ 

EMG ELVAQL VRSESGRG ANVT ETW I E S AGAAS S ALH P VQAGSLVLEGVQMRYREGLPLVLRGV S FQ I A 
PREKVG IVGRTGSGKSTLLLTFMRMVEVCGGVIHVNGREMSAYGLRELRRHF SMI PQDPVLFDGTVRQN 
VD P FLEAS S AEVWAALELVGL RERV AS ES EG I DS RVLEGGSNY S VGQRQLMC MARALLK RG SG F ILMDE 
ATANIDPALDRQIQATVMSAFSAYTVITIAHRLHTVAQYDKIIWDHGWAEMGSPRELVMNH 
MVESLGSRGSKDFYELLMGRRIVQPAVLSD 

FUNGAL TRANSPORTERS (exanrples) 

>Bfrl= Brefeldin A resistance protein Schizosaccahromyces pombe 

MNQN S DTTHGQ ALGS TLNHTTEVTR I SNS S DHF EDS S SNVD ESLDS SNPS SNEKAS HTNE E YRS KGNQS 

YVPSSSNEPSPESSSNSDSSSSDDSSVDRLAGDPFELGENFNLKHYLRAYKDSLQRDDIITRSSGVCMR 

DHSVYGVGSGYEFLKTFPDIFI^PYRAITEKQWEKAILSHCHALAMAGELVMVLG^ 
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Figure 3-14 

TSDTVHYKRVEGTTHYDG I DKADMKKFFPGDI^YSGENDVHFPSLTTAETLD FAAKCRTPNNRPCNLTR 

QEYV S RERHL IAT AF G LTHT FNT KVGNDFVRGV S GGE RKRVT I S EGF ATRPT IACWDN STRGLD S STA F 

EFVNVLRTCANELKMTSFVTAYQASEKIYKLFDRICVLYAGRQrnrGPADKA^ 

PDFLTAISDPKARFPRKGFENRVPRTPDEFEQMWRNSSVYADLMAEME^YDKRVfTETTPA^ 

FG S D I S ATTKHEL YRQ S AVAEKS KRVKDTS PYTVTFS QQLWYC LAR SWER Y IND PAY IG SMAF AFLFQ S 

LIIGSIFYDKKLNTVDVFSRGGVLFFS ILFCALQSLSEIANMFSQRPIIAKHRASALYHPAADVISSLI 

VDLPFRFINISWSIVLYFLTNLKRTAGGFVvTTre 

uviArra?^pira>VGv^RwiAYi^ 

VTSAE PGTDYVDGSTYL Y I S FNYKTRQLWRNLAI I IG YY AF LVFVNIVAS ETLNFNDLKG E YL VFRRGH 

APDAVKAAVNEGGKPLDLETGQDTQGGDVVKESPDNF^EXNKEYECI 

RWiLNGVQGFVVreKLTALMGESGAGKTTLLNVIiAQRVD^ 

VHIGESTVREALRFSAALRQ PASVPLSEKYEYVESVIKLLEMES YAEAI IGTPG SGLNVEQRKRATIGV 
ELAAKPALLLFLD EPTSGLD SQSAWS I VC FL RKLADAGQAI LCT IHQPSAVLFDQFDRLLLLQKGGKTV 
Y FGD IGEH SKTLLNYFESHGAVHC PDDGNP A£YI IJJVIGAGATATTNRDWHEVWNNS E ERKAI SAEUDK 
INASFSNSEDKK7TLSKFJ3RSTYAMPI^FQVKMVMTRNFQSYWRE 

GI<3VQinQNKLFAVFHATVLAVPLINGIiQPKFIELRNVFEVK PFNLVF 

.GrTLFFI/^WFYPIKFYKHIHHPGDKTGYAWLLYMFFQMYFSTFtXJA 

FNGVLQPNSNLVGFWHWMHSLTPFTYLIEGLLSDLVHGLPVECK^ 

NTAAGNLLNPNATT SCS YC P Y QT ADQF L ERF SMR YTHRWRNLG I FVGYVF FNT F AVLLLFYVFRVMKLR 
STWLGKKITGTG 

>Cdrl= multidrug resistance protein 1 Candida albicans 

MSDSKHSSQDESKLEKAISQDSSSENHS INEYHGFDAHTSENIQNLARTFTHDS FKDDSSAGLLKYLTH 

MSEVPGVNPYEHFJJINNDQLNPDSENFNAKFV^^ 

YQPTVTNALWKI^TEGFRHFQKDDDSRYFDILKSMDAIMRPGELTW 

H IGKESQITYDGLSPHDI ERHYRGDVI YS AETDVHF PHLSYGiXTLEF AARLRTPQNRGEGIDRETYAKH 

MASVYKATYGLSHTRmWGyDFVRGVSGGERKRVSIAEASLSGANIQCWD NATRGL 

KTS AV ILDTTPL LAI YQCSQDAYDL FDKVWL Y EG YQ I FFGKATKAKE YF EKMGWKC PQRQTTADFLTS 

LTNPAERE PLPGYEDKVPRTAQEF ETYWKNS PEYAELTKEIDEYFVEC ERSNTRETYRESHVAKQSNNT 

RPASPYTVSFFMQVRYGVARNFLRMKGDPSIPIFSVFGQLVMGLILSSVFYN^ 

AVLFNAFSS^LEIMSLFEARPIVEKHKKYALYRPSADAIJ^ 

PGRFFFYWLMCIWCTFVMSHLFRSIGAVSTSISGAMTPATVLLLAM\rr^ 

NP-VGYVFE SLM\mEFHGREFQCAQYVPS GPGYEN I S RSNQVCT AVG SVPGNEMVSGTNYLAGAYQ YYN S 
HKWRNLGITIGFAWFIAIYIALTEFNKGAMQKG 

YQDEAEAVNNEKFTEKGSTGSVDF P ENREI FFWRDLTYQVKIKKEDRVIIjDHVIXSWVKPGQITALMGAS 

GAGKTTLLNCLSERVTTGIITDGERLVNGHALDSSFQRSIGYVQQQDVHLPTST^ 

KISKKEJ<DDYVDWIDLLEMTDYADAIjVGVAGEGLNVEQRKR^ 

TAWSICKLMRKLADHGQAIIXTIHQPSALIMAEFDRLLFLQ^ 

PCPKEANPAEWMLQWGAAPGSliAKQDYFEVVfRNSSEYQAVREEINRMEAEL 

PLWKQYLLVSWRTIVQDWRS PGYIYSKIFLWSAALFNGFSFFKAKNNMQGLQNQMFSVFMFFI PFNTL 

VQQMLPYFVKQRDVYEVRFAPSRTFSWFAFIAGQITSEIPYQVAVGTIAFFCWYYPLGLYNNATPTD 

NPRGVLMWMLVTAFYVYTATMGQLCMSFSEI^^ 

NPFTYLVQAMLSTGLANTFVKC AERE YVSVKPPNGESCSTYLDPYI KFAGGYF ETRNDGSCAFCQMS ST 
NTFLKSVNSLYS ERWRNFGIFIAFI AINU LTVT FYWLARVPKGNREKKNKK 

>Cdr2= multidrug resistance protein 2 Candida albicans 
MSTANTSLSQQIJDENPWVDASDNSSVQE^ 

SDI PGVSPFNGNI SHEQLDPDSENFNAKYWVKNLKKLF ES DSD YYKP S KLGVAYRNL RAYGI AND SDYQ 
PTVTNAIAfKFTTEAINKLKKPDDSKTFDI^ 

GKESQITYDGLS PHDI ERHYRGDVI YSAETDVHFPHLSVGDTLEFAARLRTPQNRGEGIDRETYAKHMA 
S\T!irMATYGLSHTRNTNVGNDFVRGVSGG 

SATIIiDTTPLIAIYQCSQDAYELFDNVWLYEGYQIFFGKASKAKEYFENMGWKCPQRQ^ 
NPAEREPLPGYEDKVPRTAQEFETFWKNSPEYAELTKEIDEYFVECERSNTGET^ 
SSPYWSFFMQVRYVIAROTLRMKGDPSIPLISILSQLVMGLII^SVFFNLRKSTDTFYFRGGALFFSV 
LFNAFSSLLE ILS LYEARPIVEKHRKYALYRP SAD ALAS 1 1 SELPVKLLMTMS FNI VYYFMVNLRRTAG 
NFFFYWLMCASCTLVMSHMFRSIGAVTTTIATAMSLSTVFL 

WYIFESLMVNEFHGREFECGQYIPSGPGFFJ^PVENKVCTTVGSTPGSTWQGTE 
WRNFGITVAF AVF FLGVYVALT EFNKGASQKG E I VL FLKGSLKKHKRKTAASNKGD I EAGPVAG KLD YQ 
DEAEAVNNEKFTEKGSTGSVDF PENREI FFWRDLTYQVKI KKEDRVI LDH VDGWVKPGQ ITALMGASGA 
GKTTLLNCLS ERVTTGI ITDGERLVNGHALDS S FQRS IG WQQQDVKLETTTVREALQFSAYLRQSNXI 
SKKEKDDYVDYVI DLLEMTDYADALVGVAGEGLNVEQRKRLTIGVELVAKPICLLLFLDE PTSGLD SQTA 
WS ICKLMRKLADHGQAI LCTI HQPS ALIMAEF DKLLFLQKGGRTAYFGELG ENCQTMINYFEKYGADPC 
PKEANPAEWMLQWGAAPGSH AKQDYFEVWRNS S EYQAVR EE I NRMEAELSKLPRDND PEALLKY AAPL 
WKQYLLVSWRTIVQDWRS PGYIYSKLILVISSSLFIGFSFFKSKNNLQGLQSQMLAWMFFVPFTTFID 
QMLP YFVKHRAVYEVRE A PSRTFSWF AF I AGQITSEI PFQ I WGT I S YFCWYYPVGLYANAEPTDSVNS 
RGVLMWMLLTAFYVYTSTMGQI^ISLNEL^ 



284 



EP 1217 066 A1 



Figure 3-15 

FTYLIQAILSTGLANAKVTCAPRELVTLKPPMG 

FLESINALFSQRWRNFGIFVAFIGINI ILTI FFYWLARVPKGNREKKMKK 

>Pdr5p= multidrug resistance transporter Saccharomyces cerevisiae 
MPEAKLNNNVNDVTSYSSASSSTENAADLHNYNGFDEHTEA^ 
SIFSSGVEGVNPIFSDPEAPGYDPKLDPNSENFSSAAWVKNMA^ 
ASADVAYQSTVVNIPYKILKSGLRKFQRSKETOT^ 

SNTHGFDLGAiyrKISYSGYSGDDIKKHFRGEWyNAEADVHLPHLTVFETL 
ESYANHLAEVAMATYGLSHTROTKVGNDIVRGVSGGERKRVSIAWSI 
EF IRALKTQADISOTSATVAIYQCSQDAYDLFNKVCV^ 

ADFLTSVTSPSERTLNKDMLKKGIHI PQTPKEMNDYWVKS PNYKELMKEVDQRLLNDDEASREAIKEAH 

IAKQSKRARPSSPYTVSYMMQVKYLLIRNMWRLR^ 

FYFRGSAMFFAJLFNAFSSLIJ3IFSLYEARPITEKHRTYSLYHP 

FYFLVDFRRNGGVFFFYI^INIVAWSMSHLFRCVGSLTKTI^EAMVPASMT»T PKKKI 
LRWSKWIWYINPLAYLFESLLINEFHGIKF PCAEYVPRGPAYANI SSTESVCTWGAVPGQDYVLGDDF 
I RGTYQYYHKDKWRGFGIGMAYVVTFFFVYLFLCEYNEGAKQKGEILVFPRS IVKRMKKRGVLTEKNAN 
DPEOTGERSDLSSDRKMLQESSEEESOTYGEIGLSKSEA^^ 
GTLTALMGASGAGKTTLLIXLAERVTMGVITC 

FSAYLRQPAEVSIEEKNRYVEEVIKILEMEKYADAWGVAGEGI^VEQRKRLTIGVELTA^ 

eptsgmsqtawsicqi^mkkij^^ 

dyfeshgahkcpadanpaewmlewgaapgshanqdyyewrnseeyravqseldwmerelpkkgsita 

AEDKHEFSQS 1 1 YQTKLVSIRIjFQQYWRS PDYLWSKFILTI FNQLFIGFTFFKAGTSLQGLQNQMLAVF 
MFWIFNPILQQYIiPSFVQQRDLYEARERPSRTFSWISFIFAQIFVEVTWNILAGTIAYFIYYYPIGFY 
SNASAAGQLHERGALFWLFSCAFYVWGSMGLLVISFNQVAESAANU^L^ 

RFWI FMYRVS PI/FYF IQALLAVGVANVDVKCADYELLEFTPPSGMTCGQYMEPYLQLAKTGYLTDENAT 
DTCSFCQI STTNDYLANVNSFYSERWRNYGI FICYIAFWYIAGVPFYWLARVPKKNGKLSKK 

>Snq2P Saccharomyces cerevisiae 

msnikstqdsshnavarsssasfaaseesftgithdkdeqsot 
mapdwskvesfadalsrhttrsgafnmdsdsddgfdah 

gvdasalegatfgnilclpltifkgikakrhqkmrqi i snvnalaeagemilvlgrpgagcssflkvta 

geii^faggvsgevaydgipqeemmkrykadviyngel^^ 

keyiasrrdlyatifglrhtyntkvgndfvrgvsgger^^ 

eyakairimtnllkstafvtiyqaseniyetfdkvtvlysgk^ 

aefiitaltdpngfhlikpgyenkvprtaeefetywlnspefaqmkkdiaaykekvot 

qekskytriocsyytvsyweqvkix:tqrgfqriygnksyw^ 

rggvlyfall yys lmglan i sf ehrp i lqkhkgys lyhps aeai g stlas f pfrmi gltcff i ilffl s 
glhrtagsfftiylfltmcseainglfemvssvcotlsqan^ 
wisyvlpiryafesmlnaefhgrhmdcaotlw 
fqyvykhtwrotgii^cfllgyvvlkvtfteyioipvk 

keqfs ses sgandevfddleakgvfiwkdvcftipyeggkrmlldnvsgyc i pgtmtalmgesgagktt 

lloti^qrnvgiitgdhfl^togrpidasferrtgwqqqdihiaeltvreslqfsarmrrto 

dyveki irvlgmeeyaealvgevgcglnveqrkkls igvelvakpdlllfld eptsgld sqs swai iql 

lrklskagqsilctihqpsatlfeefdrllllrkggqtvyfgdigknsatilnyferngarkcdssenp 

aeyi leaigagatasvkedwhekwlnsvefeqtkekvqdlindls kqetks evgdkp skyatsyayqfr 

yvlirtstsfwrslnyimskmml^vgglyigftffnvgks wglqnamfaafi s i ilsapamnqiqgr 

aiasrelfevresqsnmfhwslvt,itqylselpyhlffstiffvssyfplriffeasrsavyfijsry 

fqlyyvglglmilymspnlpsanvilglclsfmlsfcgvt^ 

mlhkkpwckkkelnyfnppngstcgeymkpflekatgyienpdatsdcayc i yevgdnylthi sskys 
ylwrnfgifwiyiffniiamvcvyylfhvrqssflspvsilnkiknirkkkq 
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